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BBenenue

[IpakTueckue 3aHATHUS CO3JAIOT ONTUMAbHBIC JUJAKTHUECKHE YCIOBHS
JUISL  JCSITEIbHOCTHOTO OCBOEHHUS CTYJEHTAMU COJEpKaHUS U METOIOJOTUU
U3y4aeMoOu JUCHUIUIMHBI «DJIEKTPOHUKA U JJIEKTPOTEXHHUKA», HUCIOJIb30BAHUE
CIICHUAIBHOTO  JIa0OpPAaTOPHOTO  OOOPYAOBaHUS W  TEXHUYECKHX  CPEACTB.
[IpakTHyeckue 3aHATHS 3aHUMAIOT TMPEUMYIIECTBEHHOE MECTO MPU H3YYCHHUH
obmenpodeccoHanbHbIX W MPOhEeCCHOHATBHBIX MUCIHMIUIMH. [IpakTHdeckue
3aHATHSA MPOBOJATCS C IIEJIbIO BBIPAOOTKU MPAKTUUIECKUX YMEHHUHM U TPUOOPETEHUS
HABBIKOB B PEIICHUH 33134, OTPaOOTKU YIPaKHEHWH, BBIMOJHEHUU YEPTEKEH,
IIPOU3BOJCTBE PACUETOB U T.II.

[lenapro mpakTUUECKUX 3aHATUN SBIsETCA (POpMUPOBAHHE MPAKTUUYECKUX
YMEHHUH — MPOQPECCHOHATBHBIX (BBIMOIHATH OMPECIEHHBIC TEHCTBUS, ONEepaIii,
HEOOXOJMMBbIE B TOCIEAYIOUIEM B NPOPECCHOHATIBHONW JEATENbHOCTH) WIN
y4eOHBIX, HEOOXOAMMBIX B TOCJIEAYIOIMIEH y4eOHOM JeATEeNbHOCTH IO
oOmenpodeccuoHaNTbHBIM U TPO(HEeCCUOHATBHBIM TUCIUILTAHAM.

bubnuorpaduyeckuii CHOUCOK  COAEPKUT CBEIEHHUS O CIPABOYHOU
JUTEepaType W JOMOJHHUTEIBHBIX W3IaHUAX, HEOOXOIMMBIX IS YIIIyOJIEHHOTO

N3Yy4CHUS OTACIIBHBIX BOIIPOCOB.



Ilpakmuueckana pavoma Nel

Tema: DKBUBAJICHTHBIC TPEOOPA30BAHUS B AIEKTPUUECKUX LIETISIX

Ileny: HayuuTbcs pacCUMTBIBATH SKBUBAJCHTHOE CONPOTUBIIECHUE NPH
Pa3IMYHBIX CXEMax COSAMHEHUS! PE3UCTOPOB: MOCIEA0BATENLHOM, MapalIeIbHOM,
TPEYTOJIBHUKOM U 3BE3JI0U.

3unanusn u ymenus, npuoodpemaemoie 00y4aOWUMCcs 6 pe3yibmame
0CBOCHUA MmeMbl:

B pe3ynbrare BHINOTHEHUS MPAKTUYECKOTO 3aHATHS Y CTYJIEHTa
dbopmupyroTCA:

3unanua:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIECKTPOTEXHUUYECKUX U

AJIEKTPOHHBIX MPUOOpax U YCTPOIMCTBAX;

° OCHOBHBIX MMAPAMETPOB U XaPAKTEPUCTUK IIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOMCTB B COCTaBE MHPOPMAIIMOHHBIX CUCTEM;

Ymenusn:

° aHaJM3UPOBATh MPOIECCHI, MTPOUCXOAIINE B IJIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX TPUOOpax, YCTPOMCTBAX W CHUCTEMax U MPUMEHATh METOIbI
MaTeMaTH4YEeCKOTr0  aHajgu3a W MOJCIUPOBAHUSA B  TCOPETUUYECKUX U

AKCIIEPUMEHTAIBHBIX UCCIICIOBAHUSAX;
J BBITIOTHATH paOOThI MO HaJAJKe, HACTPOUKE, PEryJIUPOBKE, OMBITHOU

MPOBEPKE DIIEKTPOTEXHUUYECKOTO M JJIEKTPOHHOTO OO0OPY/IOBaHUS B XOJE

BHEJIPEHUS U DKCIUTyaTallud HPOPMAITMOHHBIX CUCTEM;
Baaoenusa:

L HaBbIKaMH PCIICHUS DJICKTPOTCXHUYCCKHUX U CXCMOTCXHHUYCCKHUX

3a/1a4 B MPO(PEeCCUOHATBLHOM 1ESITeIbHOCTH.

L HaBBIKaMH TCXHHUYECCKOI'O O6CHy}KI/IBaHI/I${ QJICKTPOTEXHHUYICCKOI'O U

AIIEKTPOHHOTO 000PYI0BAaHUSA B X0JI€ IKCIUTyaTallui MH(GOPMALIMOHHBIX CUCTEM



AKmyanvHocms memoi:
3aKIro4yaeTcs B HEOOXOAUMOCTH IIPOBOJUTH SKBHUBAJICHTHBIE

npeo0pa3zoBaHus MPU pacueTax dIEKTPUUECKUX Iene.

Teopemuueckaa uwacmao:

OnekTpuyeckas Ienb, 0oOpa30BaHHAs IIyTEM COEIMHEHUS MEXIy COOOM
MJICATIM3UPOBAHHBIX JJIEMEHTOB, SBJISIETCS MAaTEMAaTUYECKOW MOJEIBI0 PEaJIbHOIO
ANEKTPOTEXHUYECKOTO MJIM 3JIEKTPOHHOIO yCTpoiicTBa. Uem OoJblIE 31€MEHTOB
COIEPKUT Takas LeNb, TEM TOYHEE OTOOpaKaeT OHAa XapaKTEPUCTUKU
MOJICINPYEMOTO  YCTpoWcTBa. JlaauM onpeaeneHruss OCHOBHBIX IOHATHM,
Kacaroluxcsi TeOMETPUYECKOM KOH(PUTYpallui, WU TOIMOJIOTHUH, IJIEKTPUUECKUX
LIETIEM.

BetBb — ydacTOok 1enu C JABYMS BbIBOJIaMH. BETBbIO MOXET OBITh
OTZIETBHBIN 3JEMEHT JMOO Tpymna 3JIEMEHTOB, COEAMHEHHBIX IOCIEI0BATEIBHO
WJIY TTAPAJUIEIIBHO.

VY3en — Touka COeAMHEHHS IBYX WM OoJyiee BeTBe. MecTo coenuHEeHUS
JBYX BETBEH yJ0OHO paccMaTpUBaTh B KaueCTBE y3Jia MPU MAIIMHHBIX pacyeTax.
IIpn pyuyHBIX pacyeTax HECKOJBKO JJIEMEHTOB, COCIMHEHHBIX IOCIJIEIOBATEIBHO
W TapaJijIeNIbHO, YI00OHO paccMaTpuBaTh Kak OJIHY BETBb. [103TOMY mpH pydHBIX
pacyeTax y3J0M CUMTAIOT COSAMHEHUE TPEX WK 00Jiee BETBEH.

KoHTyp — 3aMKHYTBII yTh, MPOXOASIINI Yepe3 psii BETBEU U y3JI0B. 3aaya

aHaJIM3a MEKTPUUECKON e (POpMyIUPYyeTCsl CIETYIOITIM
oOpazoM. 3amaHpl cxema I M XapaKTePUCTUKH €€ DJIEMEHTOB, a TaKkKe
HaIpsDKeHUST W TOKM HE3aBHUCHUMBIX HCTOYHUKOB. TpeOyercss HaWTU TOKU U
HaIPSKEHUS BETBEU.

YpaBHEHUS, ONUCHIBAIOIINE MTOBEICHUE BJIEKTPUYECKON LEMH, COCTABIISIIOT
Ha OCHOBE 3aKOHOB Kupxroda.

UtoOs! 3amucath ypaBHeHHs TI0 3akoHaMm Kupxroda, HeoOXoauMo cHaudaja
BBIOpATh TIOJIOKUTENILHBIE HAMpaBJIEHWS TOKOB W HANPSHKEHUW BETBEH.

[TonoxurenbHOE HaIpaBJICHUEC TOKA IMOKAa3bIBAIOT CTpGJIKOﬁ Ha BBIBOAC 3JICMCHTA.



[TonoxxutenbHOE  HampaBi€HUWE  HANpsDKEHUS — TIOKa3bIBAIOT  CTPEINIKOM,
pAcIIOJIOKEHHON psIIOM C dBJeMEeHTOM. HampaBneHuss TOKOB M HampsDKEHUi
PE3UCTUBHBIX  DJIEMEHTOB  BBIOMPAIOT  COTJacOBaHHbIMH.  COIPOTUBIICHHUE
MPOBOJAHHUKOB, COCIUHSIONIUX JJIEMEHTHI, OYEHb MaJl0 MO CPaBHEHHIO C
COTIPOTUBIICHUSIMU PE3UCTOPOB, U UM MIPEHEOPETaloT.

HanpaBneHnus: HanpspkeHMH M TOKOB HCTOYHUKOB CIIEAYET PacCMOTPETh
ocob6o. Crpenka 3JIC UCTOYHMKA HaNpsOHKEHUS  HANpaBI€Ha K  €ro
MOJIOKHUTEIBHOMY BbIBONY. [103TOMY HampshkeHHe Ha BHEIIHUX 3aKHMaxX 3TOTO

HWCTOYHHMKA HAIIPABJIEHO B CTOPOHY, NPOTUBONOJIOKHYIO DJ[C.

3aoanue:

3aoaua Nel

Jns  menu, wu3oOpakeHHOW Ha pucyHke 1.1, HaWTH DKBUBAJICHTHBIC
COIPOTHBIICHUS MEXKIYy 3akuMaMu a u b, ¢ u d, d u f. 3HaYeHHsT cONPOTUBICHUI
npeacTaBiIeHbl Ha cxeme B OMax. (fab = 12 Om, Fed = 4 Om, it = 4 Om)
?C e d
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Pucynok 1.1 — IIpunnunuansHas cxema

3aoaua Ne2

Jlnst mienu, mM300pakeHHOW Ha pHUCYHKE 1.2, OmpenenuTh KBUBAJICHTHOE
COIMPOTHUBIICHUE I MEXAY TOYKaMU & W D mpH pa3soOMKHYTOM M 3aMKHYTOM
kioue k. Ecmurl =r2 =r3=r4=r5=r6 =r7 =10 Om. (rab = 12 Om, rab =
8,33 Om)
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Pucynok 1.2 — IIpunnunuansHas cxema

3aoauakie3

Jlnst nenu, uzoOpaxkenHoi Ha pucynke 1.3, J =12 A, E1 = 30 B, E2 = 40 B,
3Ha4YeHUs1 conpoTuBieHH B Owmax yka3aHel Ha cxeme. Hailtu BxomnHoe
CONPOTUBICHUE  OTHOCUTEJIBHO  BBIBOJOB  HMCTOYHHMKA TOKAa, IPUMEHUB
npeodpazoBanusi: 1) TpeyrojibHMKA COMPOTUBICHUN B 3Be3dy; 2) 3Be3bl

COMPOTHUBJICHUH B TPEyroibHUK. (3,25 Om)

Qe
@;

Pucynok 1.3 — IlpuHuunuanbHas cxema

KOHmPOJleble eonpocwsl:

1. Kak onpenensiercst o0uiee CONpoTUBIICHHUE MPU MOCIET0BATEIHLHOM

COEIMHEHHH CONPOTUBIICHUI? MPU NapAJIIEIIbHOM COEMHEHUU?



2. Kak ompenensieTcss HanpsoKeHUE Ha YYaCTKE JICKTPUUYECKOU LIETH C
MOCJICIOBATEILHBIMU  COMIPOTUBJICHUSIMM, TIaJICHUS HANpPsSKEHUS Ha KOTOPBIX
W3BECTHHI?

3. Kak onpeaenuTs TOKM B IBYX Mapajuie/IbHBIX BETBSAX MO H3BECTHOMY
TOKY B HEpa3BETBJICHHON YaCTH JICKTPUICCKON 11T ?

4, [Ipu kKaKOM COETMHEHUH COTPOTHBIICHUH TOK Yepe3 BCe

COMPOTHUBJICHUS paBEeH?

5. [Ipy kaKoM cCOeAMHEHUU COMPOTHBJICHUN HANMpSOKCHUE Ha HUX
OJIMHAKOBO?
6. B kakom cirygae He0OX0IUMO UCTIOIb30BaTh B3aUMHbBIC

Hp606pa3OBaHI/IH COCINHCHU A COl'IpOTI/IBJ'IeHI/Iﬁ 3BC3/1a B TPCYT OJIbHUK?

7. ®opmymsl MpeoOpa30BaHUs 3BE3/Ibl B TPEYTOJIbHUK, TPEYTOJIbHUKA B
3BE31Y.

Cnucox numepamypol:

1. TpyOHukoBa, B. DiekTpoTeXHUKa U 3JIEKTPOHUKA: yuyeOHoe nocodue /

B. Tpy6uuxoBa; Kadenapa Tteopernueckoit u  0OIIEH  AICKTPOTESXHUKH,
MunucrepcTtBo oOpa3zoBanust U Hayku Poccuiickoit ®enepauun, denepanbHoe
roCyJIapCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHNE BBICIIICTO

MpOPECCUOHATIBHOTO oOpazoBaHus «OpeHOyprckuii rocyJapCTBEHHBIN
yauBepcutet. - Openbypr: OI'Y, 2014. - Y. 1. Dnexrpuyeckue 1enu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To »xe [Dnekrponnsiii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DNeKTpOTEXHUKA M BJEKTPOHUKA [DJIEKTPOHHBIN
pecypc]: yuebHoe mocodue / A.B. benoycoB. — DneKTpoH. TEKCTOBBIC JaHHBIC. —

benropox: benropoackuil rocy1apCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET WM.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum noctymna:
http://www.iprbookshop.ru/66690.html



http://biblioclub.ru/index.php?page=book&id=330599
http://www.iprbookshop.ru/66690.html

3. TeopeTudeckast 3JIEKTPOTEXHUKA: y4e0.-METOI. TocoOue / aBT.-COCT.
H.B. banannuna ; Ce.-Kag. denep. yu-T. - CraBponosns : CKOY, 2014. - 96 c. -
bubmumorp.: c. 95

4, l'opnenko /[.B. DnekTpoTeXHHKAa U 3JEKTPOHUKA [DIEKTPOHHBIN
pecypc]: mpaktukym / JI.B. T'opnenko, B.M. Hukynun, JI.H. Pe3enbkoB. —
DneKkTpoH. TeKCToBbIe NJaHHble. — Capartos: Aii [Iu Op Menua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum nocrtyma: http://www.iprbookshop.ru/70291.html



http://www.iprbookshop.ru/70291.html

Ilpakmuueckana paboma Ne2

Tema: Ananu3 pexXUMOB IeNed MOCTOSHHOTO TOKAa C WCIOJIb30BAaHHEM
3akoHoB Oma u Kupxroga

Ilenw: HayunTbest pacCUMTHIBATh TOKM B BETBSX C TTOMOIIBIO 3aKOHOB OMa u
Kupxroda.

3nanua u ymenusa, npuoopemaemvie 00YUAIOWUMCA 6 pe3yibmame
0CBOCHUA MmeMbl:

B pesynbrare BHINOJIHEHUS TPAKTUUYECKOTO 3aHATUS Y CTYECHTA
dbopmupyroTCA:

3Hanusn:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIECKTPOTEXHUUYECKUX U

AIIEKTPOHHBIX MPUOOpAX M YCTPOUCTBAX;

° OCHOBHBIX MTAPAMETPOB U XaPAKTEPUCTUK IJICKTPOTCXHUUECKHUX U
AIIEKTPOHHBIX YCTPOUCTB B COCTaBE HHPOPMAITMOHHBIX CUCTEM;

Ymenusa:

° aHATM3UPOBATh MPOIIECCHI, TPOUCXOAIINE B AICKTPOTEXHUICCKUX U
AJICKTPOHHBIX TIPUOOpax, YCTPOMCTBAX W CHUCTEMax M IPUMCHITb METOJIbI
MaTeMaTHYeCKOro  aHaju3a W  MOJCIHPOBAHUS B  TEOPETHUYCCKUX U
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUX;

° BBITIOJTHATH pa0OOTHI 10 HaJaJKe, HACTPOUKE, PETyJIUPOBKE, ONMBITHON
MPOBEPKE DIIEKTPOTEXHUUYECKOTO M JJIEKTPOHHOTO OO0OPY/IOBaHUS B XOJE
BHEJIPEHUS U DKCIUTyaTallui HHPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

L HaBbIKaMH PCIICHUS DJICKTPOTCXHUYCCKUX U CXECMOTCXHUYCCKHUX

3a/1a4 B MPO(PEeCCUOHATBLHOM 1ESITeIbHOCTH.

L HaBBIKaMH TCXHHUYECCKOI'O O6CHy}KI/IBaHI/I${ QJICKTPOTEXHHUYICCKOI'O U

AJNIEKTPOHHOT0 000PYI0BAaHUS B X0JI€ IKCIUTyaTallui MHHOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:
3akirodaercss B HEOOXOJUMOCTH HCHOJIB30BaTh 3akoHbl Oma u Kupxroga

HJIA pacdcTa JICKTPHUICCKUX ueneﬁ.

Teopemuueckasa yacmop:

CnoXHOM 1eNbl0 TOCTOSIHHOTO TOKa Ha3bIBAIOT JJIEKTPUYECKYIO IICTh,
COCTOSIII[YI0 W3 HECKOJBKHX COMPOTUBICHU W HMCTOYHUKOB HAIpPSKEHHUS,
COEIMHEHHBIX MEX]Ty COOO0I TeM HIIM UHBIM CIIOCOOOM.

VY3510M 35IEeKTpUYECKON LIENMU HAa3bIBAETCS MECTO COEIMHEHHUSI TpeX U Ooiiee

BETBEH OCIIn. HpI/I HaJIMYUH B CXEMC N TAKHUX Y3JIOB MOXXHO COCTaBUThH (n _1)

ypaBHEHU# coriacHo nepBoMmy 3akoHy Kupxroda. B cooTBercTBUM € 3THM
3aKOHOM CyMMa TOKOB, MOJXOJSIINX K Y3]Iy, paBHa CYMME TOKOB, OTXOSIIUX OT
y371a, WK anreOpandeckas cyMMa BCEX TOKOB B y3JI€ paBHa HyJIo, T.€. Xl =0 . [Ipu
ATOM HEOOXOJMMO TOKH, MOJXOSIINE K Y31y, 3alUChIBaTh B YpPaBHEHUE C OJTHUM
3HAKOM (HampuMmep «+»), a TOKH, OTXOJAIIUE OT y3jJa — C IPOTHUBOIOJIONKHBIM
3HAKOM.

[Ipu mocnegoBaTEIbHOM COEOUHEHUHM HECKOJBKUX COMpOTUBIICHUH (puc. 1.1
a) o0Iee CONMPOTHBIICHUE Y4YacTKa PaBHO CyMME BCEX COMPOTHBIICHHI Ha 3TOM

y4acTke: R> = Ri + Rz + Rs . TOK Ha y4acTKe LENU ¢ HECKOJIbKUMU

MIOCJICIOBATEIbHO COEJUHEHHBIMHU COMPOTHBICHUSAMHU OyneT paBeH (10 3aKOHY

Oma):

U
=
Ro
_> 1
_|> [ ]
_|_= | | | _I_Q.> R1 J_0_>
R1 R2 R3
_..l 2

Pucynox 2.1 — IlocnenoBatenbHoe () 1 nmapayuienbHoe (0) coeuHeHue

COIIPOTHUBIICHUI
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[Ipy mnapamienbHOM COEIMHEHUW JBYX comnpotuBieHuid (puc. 1, 0)

SKBUBAJICHTHOE CONPOTUBIIEHHE ONpPEAEsIeTcs o popmyne: Ro = R-R .
Rl+ R,

Ecnu u3BecTeH Tok |O, HpOTeKaIOHII/Iﬁ I10 HGpﬂBBGTBHGHHOﬁ qaCTH LI, TO

Toku |1 u |2 B conpoTuBnenusx R1 u R2 MoxxHO ornipeneauTs 1mo hopmyliam:

| =1 R,
1 CRIR
1 2
| =1 R
2 URfR
1 2

[Ipu Tpex mapauleIbHO BKJIKOYCHHBIX compoTuBicHusx (puc. 1.2)

9KBHUBAJICHTHOC COIIPOTHUBJICHHUC 6y,[[€T PaBHO!
R = Rl. R 2 ' Rs
> R-R+R R +R -R
1

2 2 3 1 3

BeTBbIO 2JIEKTPUYECKON LIENN HA3BIBAETCS YYACTOK AIEKTPUUECKON LIETH,
3aKJIFOUCHHBIN MEXTy JBYMS y3JIaMu (Hanmpumep, KOHTYp abefa Ha puc. 1.3).

B kaxaoM KOHType MEXIy »JJICKTPOJABIKYIIUMHU cuiamMu (3.7.C.),
MMEIOIIMMHCS B LENMU, U NAJACHUSIMU HANpsOKEHUS Ha OTACNBbHBIX ydacTKax
CYILLECTBYET CTPOr0 ONpeeIeHHas 3aBUCUMOCTb, ONpeesieMasi BTOPhIM 3aKOHOM
Kupxroda:

E =%IR,

T.€. aiareOpauyeckas CyMMa SJIEKTPOABMXKYIIUX CHUJ B JAHHOM KOHTYpeE
paBHa anreOpanvyecKod CyMMe MaJCHUI HanpsDKEHUM Ha ydacTKax IEMU ATOro
KOHTYypa.

Jisg Toro, ytoOBl MPAaBUIBHO 3amUcaThb ypaBHEHUE IO BTOPOMY 3aKOHY
Kupxroda, HeoOXxomumo 3ajaThCsi HampaBlieHHWEM o00X0Ja 3TOro KOHTYypa
(Hanpumep, MO X0y 4acoBOMl crpenku). Ecnu npu 006xoie KOHTypa HalpaBieHUE
3.1.C. COBMAJAeT C HalpaBJeHHEM 00XOja, TO €€ 3alHMChIBAlOT B JIEBYIO 4YacTb
YPAaBHEHUS CO 3HAKOM «1», a €CJIM €€ HAallPaBJICHUE HE COBMANAET C HAIIPABJICHUEM
00X0/J1a, TO €€ CYUTAIOT CO 3HAKOM «—». AHAJOTMYHO IOCTYMAIOT CO 3HAKaMU

najgcHum H&prl)KCHI’Iﬁ. Ecau HaIrpaBJICHMEC TOKA Ha YYaCTKEC LCIIHN COBIIAAACT C
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HampasieHrueM 00xo/a, To IR Ha 3TOM yyacTke 3alUChIBAIOT CO 3HAKOM «+», B
POTHUBHOM CIIy4ae — CO 3HAKOM «—.
1. Jlns koHTypa abefa, coBepiiast 00x0/1 M0 4aCOBOM CTpEIIKe, MOTyUnM:

E1=11R1 + I3R3

2. Jlns xourtypa bcedb, cosepiias 00XoJ MPOTHB YacOBOW CTPEJIKH,
MOJTYYHM:
E=IR +1 R
1 2 2 3 3
3. Jlna xonrtypa abcdefa, comepias 00Xoa mo 4acoBOW CTpeKe,
MOJTYYHM:

E-E =IR-I R

1 2 1 1 2 2

3aoanue:
3aoaua Nel
OnpenenuTh MOKa3aHUE BOJBTMETpa JUIsl CXEMbI, H300paXEHHON Ha

pucynke 2.2. (15 B).

40 B 10B

5 OM 5 OM

Pucynok 2.2 — IIpuHuunuaibHas cxema

3aoaua No2

OrnpenenuTs TOKA B BETBSIX CXEMBbI PUCYHOK 2.3, IPUMEHS 3aKOHBI
Kupxroda. Jano: E1=3B,E2=2B,Es=2B,Es=1B,J3=1A,J4=0,5A, 1=
40M,n=60M13=20M,14=80M,Is=100m. (11=0,2A,12=0,7A, 13=-0,5
Alz=01A1s=01A)
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Pucynok 2.3 — [IpunnunuansHas cxema

3aoaua Ne3

Jlnst menm  pucyHOK 2.4 TIOCTPOWTH TMOTCHITMANBHBIC JUArpaMMbl TIPH
Pa30MKHYTOM U 3aMKHYTOM Kitoue. Jlano: E1 =15 B, E2=5B, E3 =20 B, E4 =35
B, r1 =8 Om, r2 =24 Om, r3 = 40 Om, r4 = 4 Om. BHyTpeHHHE CONPOTUBIICHUS

HMCTOYHUKOB dHEPTUH: 10 = 2 Om, 720 = 6 Om, 130 = 2 Om, r40 = 4 Om.

Pucynok 2.4 — IIpyuHuunuanbHas cxema

Koumponwvnwie eonpocwi:

1. 3anucath 3akoH OMa [1J1 y4acTKa SKJIEKTUYECKOM LEeNH U 1S TTIOJTHOM
LICTIN.

2. Kak onpenensiercst HarrpaBI€HUE TOKA IMPU U3BECTHBIX NOTCHIIHAIAX
3JIEKTPUYECKOMN 1enn?

3. JlaitTe onpeneneHue y3iiaM U BETBIM BJICKTPUYECKOM LIETIH.
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4, ChopmynupyiiTe u 3anuimmTe NepBblil 3akoH Kupxroda.

S. Chopmynupyiite u 3anummTe BTopoit 3akoH Kupxroda.

6. Kak ompenenuts mokazaHUs BOJBTMETpPA MO HM3BECTHBIM TOKaxX B
BETBSX?

7. Meroauka NoCTpOEHUsI NOTEHIMAIBHOMN IUarpaMMBbl 1711 3aMKHYTOTO

KOHTYpa JJIEKTPUYECKOU LIETIH.

8. HO}ICHI/ITG, KaK ITPOU3BECTHU YUCT BHYTPCHHCTO COIIPOTHBIICHHUA

HCTOYHHKA DHCPIUU IIpHU IOCTPOCHUHU HOTGHHH&HBHOﬁ AnarpamMMmbl.

Cnucox numepamypot:

1. TpyOHukoBa, B. DieKTpoTeXHUKA U JIEKTPOHUKA: yueOHOoe nmocodue /
B. Tpy6uuxoBa; Kadeapa Tteopernueckoii u  oO0ImEeH 3IICKTPOTEXHUKH,
MunucrepcTtBo oOpa3zoBanust W Hayku Poccuiickoit ®enepaunn, denepanbHoe
rocyJIapCTBEHHOE OIOKETHOE 00Pa30BaTEIBHOE YUPEKIECHUE BBICILIETO
PO EeCCUOHATIBHOTO o0OpazoBaHus «OpeHOypreckuii rocyAapCTBEHHBIN
yauBepcutet. - Openbypr: OI'Y, 2014. - Y. 1. Dnexrpuyeckue 1enu. - 137 c.:
cxeMm., wi. - bubmmorp. B kH.; To xe [OnekrponHwlii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexkTpoTexHUKa W SJIEKTPOHHUKA [DIEKTPOHHBIN
pecypc]: yue6Hoe mocodue / A.B. benoycoB. — DIeKTpOH. TEKCTOBBIC TaHHBIC. —
benropoxa: benropoackuii rocyaapCTBEHHBIA TEXHOJIOTHYECKUI YHUBEPCUTET HUM.
B.I'. Illyxosa, 9bC ACB, 2015. — 185 c. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTPOTEXHUKA: y4e0.-MeTO/. MocoOue / aBT.-COCT.
H.B. banannuna ; Ce.-Kas. denep. yu-T. - CraBpomnons : CKOVY, 2014. - 96 c. -
butmmorp.: c. 95
4, l'opnenko [[.B. DnexkTpoTeXxHUKA U 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / JI.B. T'opaenko, B.1. Huxynun, J[.H. PesenpkoB. —
DneKkTpoH. TeKCToBbIe JaHHbIe. — Capartos: Aii [Iu Op Menua, 2018. — 123 ¢. —
978-5-4486-0082-1. — Pexum gocryma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckana paboma Ne3

Tema: Ananu3 peKUMOB IIeTNel IOCTOSSTHHOT'O TOKa METO1aMU KOHTYPHBIX
TOKOB M Y3JIOBBIX TTOTEHIIUAJIOB

Ilens: HayuuTbcsi paccuMThIBaTh TOKH B BETBAX METOJAaMU KOHTYPHBIX
TOKOB M Y3JIOBBIX TTOTCHIINAJIOB.

3nanua u ymenusa, npuoopemaemvie 00yHaAOUWUMCA 6 pe3yibmame
0CBOCHUS MEMDbL:

B pesynbrare BBHITOTHEHUS MPAKTHICCKOTO 3aHATHS Y CTYICHTA
dbopmupyroTCA:

3Hanus:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIECKTPOTEXHUUYECKUX U

AIIEKTPOHHBIX MPUOOPAX M YCTPOUCTBAX;

° OCHOBHBIX MTAPAMETPOB U XaPAKTEPUCTUK IJICKTPOTCXHUUECKHUX U
AIIEKTPOHHBIX YCTPOUCTB B COCTaBE HHPOPMAITMOHHBIX CUCTEM;

Ymenusa:

° aHATM3UPOBATh MPOIIECCHI, TPOUCXOMSIIINE B IJCKTPOTECXHUUCCKUX U
AJICKTPOHHBIX TIPUOOpax, YCTPOMCTBAX W CHUCTEMaxX M TPUMEHATh METOIbI
MaTeMaTHYeCKOro  aHaju3a W  MOJCIHPOBAHUS B  TEOPETHUYCCKUX U
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUX;

° BBITIOJTHATH pa0OOTHI 10 HaJaJKe, HACTPOUKE, PETyJIUPOBKE, ONMBITHON
MPOBEPKE  DJIEKTPOTEXHUYECKOTO ¥ DJEKTPOHHOTO OOOpPYJOBaHHUS B XOJC
BHEJIPEHUS U DKCIUTyaTallud HPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

L HaBbIKaMH PCIICHUS DJICKTPOTCXHUYCCKUX U CXECMOTCXHUYCCKHUX

3a/1a4 B MPO(PEeCCUOHATBLHOM 1ESITeIbHOCTH.

L HaBBIKaMH TCXHHUYECCKOI'O O6CHy}KI/IBaHI/I${ QJICKTPOTEXHHUYCCKOT'O U

AIIEKTPOHHOTO 000PYI0BAaHUSA B X0JI€ IKCIUTyaTallui MH(GOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:
3aknrodaercss B HEOOXOAMMOCTHM  HMCIOJIB30BAaTh  METOJABI  Y3JIOBBIX

IMOTCHOHUAJIOB 1 KOHTYPHBIX TOKOB JJIA paCdCTa 3JICKTPUICCKUX HGHCﬁ.

Teopemuueckaa yacmo:

MeTon KOHTYpPHBIX TOKOB TakKXe€ IIO3BOJISIET YMEHBIIUTH KOJWYECTBO
pellacMbpIX YpaBHEHMM B CpPAaBHEHMHM C CHUCTEMOM YpPaBHEHHMHM II0 3aKOHaM
Kupxroga. KonnuectBo ypaBHEHHI MO METOAY KOHTYPHBIX TOKOB OMPEICNIAETCS
YUCJIOM YypaBHEHUN 1O BTOpoMy 3akoHy Kupxroda s paccMmarpuBaemoi
AJIEKTpUYECKON 1enu. MeToJ OCHOBBIBAETCSI HA TOM CBOMCTBE, YTO TOK B JIFOOOM
BETBU MOJKET OBITh MPEACTABICH B BHUJE alreOpanvyeckoil CyMMbl HE3aBHUCUMBIX
KOHTYPHBIX TOKOB, IPOTEKAIOIIMUX II0 3TOW BETBU. B COOTBETCTBHM C JaHHBIM
METOI0M HEOOXOJIMMO BBIOPATh KOHTYPHBIE TOKA TAKUM 00Pa30M, UTOOBI KayK bl
M3 HUX IPOXOAWJI Y€pe3 OJAMH MCTOYHUK TOKA, & OCTABIIMECS KOHTYPHBIE TOKH
BbIOMpATh MPOXOIAIIMMHU 110 BETBSAM, HE COACPKAIIUM UCTOUYHUKHU TOKA.

Cucrema ypaBHEHUH 1O METOJY KOHTYPHBIX TOKOB B BHUJE€ MaTpHIIbl OyJeT
MMETh CTOJIbKO CTPOK U CTOJIOIIOB, CTOJIBKO YpPaBHEHUN HEOOXOJMMO 3amucaTh 10
BTOpOoMY 3akoHy Kupxroda nns paccmatpuBaemMoil anekTpuueckoi nenu. Eciau B
AIIEKTPUYECKON LIEMU UMEETCS] UCTOYHUK TOKa, TO J00ABUTCS CTOJOEL B CUCTEMY
ypaBHEHUH, €CIu J1Ba, TO JIBa CTOJIOLA U T.1.

Merton y3710BBIX IOTEHIIUAIOB.

JIaHHBII METOX TAaKXe II03BOJLSIET YMEHBIINTh KOJIMYECTBO PEIIAEMBIX
ypaBHEHUI B CPABHEHUU C CUCTEMOM ypaBHEHUM 1o 3akoHaM Kupxroda.

KonnuecTBo ypaBHEHHI IO METOY Y3J0BBIX IIOTEHIIMAIOB ONPEAETAETCS
KOJMYECTBOM ypaBHEHUH 1O nepBoMy 3akoHy Kupxroda ajis paccMaTpuBaeMoi
AJIEKTPUUYECKOM 11enu. B COOTBETCTBUU € JAaHHBIM METOJIOM, HEOOXOIMMO CHavaja
ONPENEIIUTH MOTEHIUAIBI BCEX Y3JIOB DJIEKTPUYECKOM LIETIH, a 3aTEM C IIOMOIIBIO
3akoHa Oma onpenenuTh TOKH B BETBSAX. [Ipr 3TOM OIMH U3 y3J10B 3JEKTPUUYECKON
CXEMBI, KOTOPbIi HAa3bIBAIOT OIIOPHBIM, 3a3€MJISI€TCS, €ro HOTeHIMan

CTAaHOBHUTCA paBCH HYIIIO. V3en JJI 3a3€EMIICHUA BI>I6I/IpaeTC5I IMPOU3BOJIBHO.

17



Yno0HO 3a3emMiisITh Yy3€J, HOMEp KOTOpPOro HMEET HauOoJiblliee 3HAYECHUE B
3aJIaHHOM DJIEKTPUYECKOU LIETIH.

Cucrema ypaBHEHUW 1O METOAY Y3JOBBIX MOTEHIUAJIOB B BUIE MaTPUILIbI
OyJIeT HMETh CTOJIbKO CTPOK M CTOJIOIIOB, CTOJIbKO YpPaBHEHHH HE0OXO0IUMO
3amucaTh 1Mo mepBoMy 3akoHy Kupxroda st paccMarpuBaeMoi 3JIEKTpUUYECKON
nenu. Ecnu B DJNEKTPUYECKOW LENM HMMEETCs BETBb COAEpXKaias TOJIBKO
uaeanbHblt ucTouHuK DJ[C. Torna yno6HO MpoHYMepOBaTh Y3JIbl AJIEKTPUUECKON
enu Tak, dYTOObl HOMEp Yy3Ja ¢ HauOONbIIMM 3HAYEHHS B 3aJaHHOU
3JIEKTPUYECKON LEMH, OKA3aICs B y3JI€ OT KOTOPOro orxoaut uctouHuk I/C.
OTOT y3ell NMPUHUMAKOT 3a ONOPHBIM W 3a3eMisitoT. Torma moTeHnuan ys3jia, B
KOTOpbId BxoauT McTouHUK DJIC, Oyner m3BecTHbIM M paBHbIM BenuuuHe D/[C

HCTOYHHKA.

3aoanue:

3aoaua Nel

OnpenenuTe TOKM BETBEM B JJIEKTPUYECKOM IEMU CXeMa, KOTOpPOH
MpejcTaBlieHa Ha puCyHKe 3.1 METOIOM: a) KOHTYPHBIX TOKOB; 0) Y3JIOBBIX
norennuanoB. lano: E1 =36 B, E2=12B,J=8A,Ri=R2=40m, R3=1 Owm, R4
= 20m,R5=10m.(11=9A,12=3A,15=6A,12=2A)

Pucynok 3.1 — IlpuHuunuansHas cxema
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3aoaua Ne2

BblunciuTh Bce TOKU B 3JIEKTPUUYECKOM 1IETIH, CXeMa KOTOPOH MpeICTaBIeHA
Ha puCyHKEe 3.2 METOJOM: a) KOHTYPHBIX TOKOB, 0) METOJOM Y3JIOBBIX
noreHuanoB. Jano: J = 50 A4, E1 = 60 B, R1 =5 kOm, R2 = 4 kOm, R3 = 16
KOM, Ra=2KkOm, R5=8kOm.(11=20mA,[2=30mA,[3=10mA,14=40mA, Is = 10 mA)

Pucynok 3.2 — [IpyunuunuanbHas cxema

KOHmPOJleble eonpocasl:

1. ChopmynupoBaTh OCHOBHBIE TIPUHITUIIEI METOA Y3JIOBBIX IMOTEHIIHAIIOB.

2. CKOJIBKO ypaBHEHUM HEOOXOIMMO COCTABUTH 110 METOY Y3JIOBBIX
MMOTCHIINAIOB?

3. CdopmynrupoBaTh OCHOBHBIC PUHIIUITBEI METO/1a KOHTYPHBIX TOKOB.

4, CKoJIbKO ypaBHEHUH HEOOXOIUMO COCTABUTH IO METOIy KOHTYPHBIX
TOKOB?

5. KakoBbl 0COOEHHOCTH MPUMEHEHUSI METO/1a KOHTYPHBIX TOKOB JIJIsI

CXEM, COJIepKaIllUX UCTOYHUK TOKA?
6. KakoBbl 0COOEHHOCTH IPUMEHEHHS METOAa Y3JIOBBIX MTOTEHIIMAJIOB
JUISL CXEeM, CoZiep KaluX uaeanbHbiil uctounuk IJC Mexay y3namu?

1. Kak HailTH TOKM B BETBAX 10 METOAY JIBYX y3J10B?
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Cnucok numepamypuoi:

1. TpyO6HukoBa, B. DnekTpoTexHuKa U 3JIEKTpOHUKA: ydyeOHoe rmocodue /
B. TpyOnuxoma; Kadenapa Teopernueckod u 0Omeld 3ICKTPOTCXHUKH,
MunucTepcTBo 00pa3zoBaHus u Hayku Poccuiickoit ®denepanun, deaepanbHOE
roCyJapCTBEHHOE OI0/KETHOE 00Pa30BATEIIPHOE YUPEKIACHUE BBICIIICTO
npodeccuoHaIbHOTO oOpazoBaHuUs «OpeHOyprckuii roCyapCTBEHHBIN
yHuBepcuteT». - Openoypr: OI'Y, 2014. - Y. 1. Dnekrpuueckue uenu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To ke [Dnekrponnsii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexkTpoTexHuKa W 3JIEKTPOHHUKA [DIEKTPOHHBIN
pecypc]: yue6Hoe ocodue / A.B. benoycoB. — DIeKTpOH. TEKCTOBBIC TaHHBIC. —
benropoxa: benropoackuii rocyaapCTBEHHBIA TEXHOJIOTHUYECKUM YHUBEPCUTET HUM.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum noctyma:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTpOTEXHUKA: y4e0.-METO/. Mocodue / aBT.-COCT.
H.B. banannuna ; Ces.-Kas. denep. yu-1. - CraBponons : CKOVY, 2014. - 96 c. -
bubmmorp.: c. 95

4, l'opnenko /[.B. DnexkTpoTeXHUKAa U 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / J.B. I'opaenko, B.1. Hukynun, J[.H. Pe3enpkoB. —
DnekTpoH. TeKCToBbIe faHHbIe. — Capartos: Aii [Tu Op Menua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum gocryma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckasa paooma Ned

Tema: KoMIUIEKCHBIN METOJ] aHAIN3a LIeTell CHHYCOMIAIBHOTO TOKa

Hens: IlonyuuTh HaBBIKM TMEPEBOJA CHUHYCOUJAIBHBIX BEJIUYUH B
KOMIUICKCHBIE, HAYYUThCSI CTPOUTH BEKTOPHBIC THAarpaMMBI.

3nanua u ymenusa, npuoopemaemvie 00yHAOUWUMCA 6 pe3)yiibmame
0CBOCHUSL MEMDbL:

B pesynbrare BBHIMOTHEHUS MPAKTHICCKOTO 3aHATHS Y CTYICHTA
dbopmupyroTCcs:

3Hanus:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIEKTPOTEXHUUYECKUX U

AIIEKTPOHHBIX MPUOOPAX M YCTPOUCTBAX;

° OCHOBHBIX MTAPAMETPOB U XaPAKTEPUCTUK IJICKTPOTCXHUUECKHUX U
AIIEKTPOHHBIX YCTPOUCTB B COCTaBE MHPOPMAITMOHHBIX CUCTEM;

Ymenusa:

° aHAJIU3UPOBATH MPOIECCHI, TPOUCXOAIINE B JICKTPOTCXHUUCSCKUX U
ANEKTPOHHBIX TPHOOpPaX, YCTPOHCTBAX W CHUCTEMax U TMPUMEHSATH METOIbI
MaTeMaTHYeCKOro  aHaju3a W  MOJCIHPOBAHUS B  TEOPETHUYCCKUX U
AKCIIEPUMEHTAJILHBIX UCCIICIOBAHUSIX;

° BBITIOJTHATH paOOTHI 1O HaJaJKe, HACTPOUKE, PEryJIUPOBKE, OMBITHOM
MPOBEPKE DJIEKTPOTEXHUUYECKOTO U DJEKTPOHHOTO OOOPYJIOBaHHUS B XOJE
BHEJIPEHUS U DKCIUTyaTallud MHPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

° HaBBIKAMHU PEIICHUS SJISKTPOTEXHUUCCKUX M CXEMOTECXHUYCCKUX

3a/1a4 B IPo(PeCcCHOHATBLHOM NS TEILHOCTH.

L HaBBIKaMH TCXHHNYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

AIIEKTPOHHOTO 000PYI0BAaHUS B X0JI€ IKCIUTyaTalluu MH(GOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:
3aknrodaercss B HEOOXOJUMOCTH MCIIOJIb30BaTh KOMIUIEKCHBIH METOH IS

pacucTa SJICKTPUICCKUX HCHCI?I.

Teopemuueckan uacmp:

[TycTts B 1Iemb iepeMeHHOro ToKa ¢ yactoToi f = 50 [y BriIFOUeHa KaTymika,
obJajaronias HHIYKTUBHOCTBIO L M aKTUBHBIM cOnpoTHBJIeHUeM I (puc. 2.1).

[lpy mpoTekaHWM TO KaTylIKe TEPEMEHHOTO TOKa IL B TPOCTPAHCTBE,
OKpY)XalollleM BUTKH, OyIeT CO3[aBaThbCsi MArHUTHBIA TOTOK @D #
HOTOKOCILICTJIEHUE C BUTKAMU KaTYIIKH:

vy =w-O

rac w — 4ucjio BUTKOB KAaTYIIKH.

@ ©
<

»ld
>

' Y

Pucynok 4.2 — Cxema nocneaoBaTelbHOro coequHenust R u L
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OtHomeHue IMOTOKOCHCIINICHUA KAaTYIIKM K TOKY KaTYIIKH 1L Ha3bIBaeTCs
COOCTBEHHOM HHAYKTUBHOCTBIO UJIM HHAYKTUBHOCTbBIO!

L:Z:W-CD

IL IL
Ecnu coOCTBEHHOE NOTOKOCHEIUIEHHE MPONOPLUOHAIBHO TOKY (B ciiydyae
KaTylmku ©0e3 cTajdbHOro cepaeuHuka), To L = const. OCHOBHOW equHHIICH

U3MEpEeHUs UHIYKTUBHOCTU siBiisgeTcs ['enpu (['H):

1w =89 15y 103 =Lurw
14

Ecnu TOK B KaTyllke HW3MEHseTcs (HampuMep, MO CHHYCOMIAIbHOMY
3aKOHY), TO M MOTOKOCIEIUICHHE KaTyUIKH W3MEHSETCS M IMOATOMY B BUTKax
KaTyIIKd 10 3aKOHY DJJIEKTPOMAarHWTHOM HMHAYKIMM  HAaBOJWUTCS  3.1.C.
CaMOVHIYKIIUH €L:

e =—dy=-Ldi
- dt dt

T.€. HABOAMMAs 3.7.C. €L MPEMATCTBYET U3MEHEHHIO TOKa iL. Kpome Toro,
KaTyllka 00Jia]aeT HEKOTOPHIM aKTUBHBIM CONPOTUBIICHHUEM T.
[Tpumensisa Bropoii 3akoH Kupxroda 1j1st MTHOBEHHBIX 3HAYCHHIM
3JIEKTPUYECKUX BEIIMYMH, MOYXKHO 3aIACaTh:
u+eL =i-r
OTCIO/Ia HAINPSHKEHUE Ha 3AKMMAX LIEMU PABHO
u=i-r—e_=u, +u,

[TageHne HanpsKEHWST HA AaKTUBHOM COINPOTHUBIICHUHM HA3bIBAIOT AKTUBHOMU
COCTABISIFIONIECA HANPSDKEHUST WM AKTUBHBIM  HANPSDKEHHUEM, a MaJICHUe
HanpspDKEHUsT Ha WHAYKTHUBHOM  CONPOTHBIICHWM HA3BIBAIOT HWHIYKTUBHOU
COCTABJIAIOIICH HaMNpsDKeHUs. MTHOBEHHBIE 3HAUYCHHS ATUX BEJIMYMH 0003HAYAIOT
Ua 1 u, a gercTByromue — coorBeTCTBEHHO Ua 1 UL. [Ipu cuHyconmanbHOM 3aKOHE

HN3MCHCHHU TOKA HAIIPAXKCHHC Ha 3a)KUMax LICIIN 6yz[eT paBHO!
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U=ir—ec=rlmsinwt+Ld(Insin ot)=rlnsin ot + oLl ncos at = dt

( )

=U sinat+U Fat+ D
am

" 2

T.C. MCXKAY aKTHUBHBIM 1 HHAYKTUBHBIM INAACHUAMHN HAIIPSIKCHUA NMCCTCA

casur 1o ¢aze Ha 90°.

[Tepexoas kK KOMIUIEKCHOM (pOpME MOKHO 3aIUCATh:
U=U +]jU =Ir+jlx

a L L

jIx = joll
rac L - KOMIUICKCHOC COIMPOTHUBJIICHUC NMHAYKTUBHOI'O 3JICMCHTA,
am Lm
Yo = /2 u UL = .2 - JedCTBylOUIME  3HAYECHUS AKTUBHOIO U

MHJIYKTUBHOI'O HANPSKEHUU.

Takum oOpazom, HanpsKEHUE Ha 3akuMax 1enu U MOKHO MPEeJCTaBUTh B

N3MCHAIOIITYIOCSA BCIIMYHNHY MOJKHO IIPCACTABUTb B BUJAC BCKTOpPA (HaHpI/IMep, TOKa
I ), Bpalraromerocss B IIPpOCTPAHCTBE C yrHOBOfI YacTOTON @, IMPOCKIHA KOTOPOI'O Ha

MHHMYIO OCh U Ja€T CUHYCOMIAJIbHYIO BeIUUUHY (puc. 4.3).

}'“ ~\C')

I

4
Pucynox 4.3 — M3o0paxenue CHHYCOUJATBLHOTO U3MEHSIOIICHCS

BCIIMYMHBI TOKAa B BUAC BCKTOPA

OHpe)Ie.HI/IM HapsDKCHUS Ha 3aXKMMax MHOCIHW IIpU IMOMOIIU BGKTOpHOfI

nuarpaMMbl. BeKTOp Toka  OTJIOKUM B ITPOU3BOJILHOM HAMpPaBJICHUH, HAIPUMED,
ropusoHTanabHO (puc. 4.4). Bce octanbHbIe BEKTOPHI OYIyT JKECTKO MPUBSI3aHbI K

BeKTOpY | , T.€. ux cABUT 10 ¢aze OyJeT CTPOTO OMPEICITICHHBIM.

BekTop akTHBHOTO  HanpEACHHA Ua “tr Gyner cosmanars o

HAPAaBIICHUIO C BEKTOPOM | . BekTOop MHIYKTUBHOM COCTABIISIONICH HAMIPSKESHHS 25



u =j-
L | - XL 6yner onepexars Ha 900 BEKTOp U | . CknanpiBas reomeTpuyecku

U Ha swknmax nenu.

BeKTOpbl U a U L, MOlydrM BEKTOP HAMPSKSHUS

Pucynok 4.4 — BekTopHas auarpaMma IpH MOCJIEI0BATEIBHOM

coenqudeHnu R u L

X =w-L=27-f-L
Bennuuna L Ha3bIBACTCS UHOYKMUGHBIM

conpomugnenuem n n3Mepsiercss B Om. CONPOTUBICHUE XL 3aBUCUT OT YacCTOThI U

MPU BKJIOYEHUHU KATYIIKH UHAYKTUBHOCTH B LIEMb MOCTOSHHOIO ToKa ( f = 0 ) TOK

KaTylK1 OyleT OrpaHHuYeH TOJbKO €€ AKTHUBHBIM COMPOTHBIIEHHEM U OKaXeTCs

HamMHoro Oosbiie. [lo3ToMy KaTylmIku MHAYKTUBHOCTH, NpeAHa3HAUYCHHbIE MJis

paboOThI HAa MEPEMEHHOM TOKE, HEJb35 BKJIIOYATh B [IEMH MOCTOSSHHOTO TOKA.
Tpeyronsauk OAB (puc. 4.4) npsMOyTroJIbHbIN U Ha3bIBA€TCA

TPEYTOJIBHUKOM HanpskeHuil. 13 tpeyronsHrnka OAB nmeem:

2 2 2

U =Ua +UL
U2 =01 2+(-x )2 = l2(r 2+x 2)
L L

W3Bnekast u3 00enx yacteil KopeHsb, MOIyIHM
U:| * 2 2

L

2 2
Beanunna V L , MMCIOIIas pa3MEpPHOCTL COIIPOTHUBIICHM A, HA3bIBACTCs
ITIOJIHBIM COIIPOTHUBJICHUCM LCIIN U 0003HaYaeTCs Z :

2

7 =r + X2

n 3akoH Oma AJI1 e IICPEMCHHOT'O TOKa UMCCT BHU/:
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U

| =
—u U =1z
Z

Kocunyc yria casura gas ¢ mexay TokoM | u nanpsoxkeruem U pasen:
U |-z z

W3 TpeyronbHIUKa MOIIHOCTEH, KOTOPBIN MOKHO MOJYYUTh U3 TPEYTOJIbHUKA

HANPSKEHUN YMHOXXEHUEM €r0 CTOPOH Ha TOK I, moiydYnm aKTUBHYHO MOIIIHOCT:
P=I1l2r=U-1.cosg
PeakTuBHAs MOIITHOCTb:
Q=lexx =U-1l-sing
ITomHas MOIIHOCTE:
S =U I =,/ Pz\-i-Qz

OtHoleHNe aKTUBHOM MOIODHOCTH K IIOJTHOM Ha3bIBACTCS KOB(l)(bI/IHHeHTOM

MOINHOCTH:

cosp= - =
YT

Ecnu nens nepeMeHHOTo TOKa 001aaeT aKTUBHBIM CONTPOTUBJICHUEM T U

emkocthio C (puc. 4.5), To mo BTOopoMmy 3akoHy Kupxroda s MrHOBEHHBIX

3HAYCHUMN QJICKTPHUICCKUX BCIIMYMH MOKHO 3aIIMCATh!:

u=i-r+u,
rae U — MrHOB€HHOC 3HA4YCHHUE MPHIIOKCHHOTO K LICIIH HAIIPSKCHU S,

| - MTHOBEHHOE 3HAaYEHNE TOKA OCIIn,

Uc - MTHOBEHHOC 3HAUYCHUEC HAIIPSDKCHUS, IIPUIIOKCHHOI'O K 06KJ’IaI[KaM
KOHACHCATOpa U IIPCACTABJIAIOIICTO coOou MMaACHUC HAIIPAKCHUA Ha CMKOCTH.

Ecmu TOK M3MeEHsE€TCS BO BPEMEHHM [0 CUHYCOMJAIBHOMY 3aKOHY, T.€.

I =1'm sin at, To mpenpITyIee ypaBHEHUE OYIET UMETh BUJL:

. 1 .
U=rlmsin ot + Elmsm(a)t— —72Z).
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N3 atoit hopMysibl BUIHO, UTO MPUIIOKEHHOE K LIETIH HAMPSKEHUE COCTOUT

N3 IBYX COCTABJIAIOIIUX ! AKTUBHOM MJIA aKTUBHOT'O HAIIPAKCHUA o =] m Sin wt

COBHaI[aIOHlef/'I I10 (1)8,36 C TOKOM, 1 pCaKTHBHOﬁ WJIM €MKOCTHOU COCT&BJISIIOHICI\/’I

1 .
U = — I sin( ot — %), oTcTaroieit ot Toka Ha 90° (puc. 1.6). Torna

U=Ua.+Uc:
HOCTpOI/IM BCKTOpHYIO I[I/IarpaMMy IJI1 TAHHOTI'O Cﬂyqaﬂ, HOHB3y5ICB TCMU
p, & HpaBI/IHaMI/I, KaKk " HpI/I HOCTpoeHI/II/I I[I/IarpaMMBI JJIs1 ITIOCJICAOBATCIIBHOI'O

coequHeHus r u L (cM. puc. 4.4).

Y 1

Pucynok 4.5 — IlocnenoBarensHoe coenunenne R u C

I

Pucynok 4.6 — BekTopHas auarpamma Jisi HOCJI€I0BaTEIbHOTO

coenquuenusa R u C

[Tpu 3TOM HEOOXOAMMO UMEThH B BUY, YTO BeKTOp Hampspkenust U ¢ oTcraer

OT TOKa I. Ha 900 (puc 2.6).

N3 tpeyronbauka OAB Ha pucyHke 6 nmeeM:
U =Ug” +Uc?
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HJIN

U 2=(r) 2+($)2=| ’(r 2+ El)ﬁ

N3Bnekas kBaapaTHBIM KOPEHb U3 00EUX YacTei, IOJy4YUM:

U=l \/r +( 1),
oC

OTKyJa

U U

2T AR

- \/r2+%)2:\/' C

Benuuuna Xc = ¢ (C Ha3BIBACTCA eMKOCHHbIM conpomueileHuem "
HU3MCPACTCA B Om. EMKocTHOE COIMPOTHUBJICHUC 3aBUCUT OT YdaCTOTHI HAIIPSAKCHUA

2 2
CCTU U OT CMKOCTH KOHICHCATOpA. Benuuuna Y c HAa3bIBACTCA ITOJIHBIM

CONPOTUBJIEHUEM U 0003HayaeTcs Z. 3akoH OMa MPUMEHUTENBHO K JAHHOW LIENU

NEPEMEHHOTO TOKa Oy/IeT UMETh BUI:

N
Il
3
[@NN]

rje

Ecnu Bce cToponsl Tpeyronbauka HanpsikeHuit OAB pasaenuts Ha Tok |, TO
MOJIYy4YUM TPEYTOJIbHUK COMPOTUBIICHUI C KaTeTaMu I' U XC U TUIIOTEHY30H Z.

[Ipu mocnenoBatensbHOM coenuHeHuu F, L m C OyayT crnpaBeIuBBI BCe
BBIBOJIBI, TMOJy4YeHHBbIE Mg 1enu ¢ I-L u memu c¢ r-C. [lpu 3TOM BO3MOMHBI
cleAyronme KOMOUHAIUY:

a) XL >Xc ;0) XL <Xc ;B)XL =XC

PaccMOTpUM ¢ TIOMOIIBIO BEKTOPHBIX JHUAarpaMM KaKIbId W3 O3THUX

BapUaHTOB.

a) ImeeM 1iens 13 mociie1oBaTeNIbHO coeIMHEeHHBIX I, L u C, mpuyem

XL > Xc . ITo BceM TpeM conpoTHBIIEHUSAM OyeT NPOTEKAaTh OAUH U TOT ke TOK | |

BEKTOp KOTOPOIrO OTJOXHUM B BBIOpaHHOM MaciuTabe MpOU3BOJIBHO, 29



HaInpuMep, TOPU30HTAIBHO, T.€. HAPaBJIEHUE MIEPBOTO BEKTOpa BbIOUpaeTcs

POU3BOJILHO (pucC. 4.7).

BGKTOp MagCHUA HAIIPsOKCHUA HaAa AKTHBHOM COIIPOTHUBIICHHUH 6y,Zl€T

COBIIagaTh C HAIIPABJICHHCM TOK4, a IIAaACHUC HAIIPSIKCHHUA HA HWHAYKTUBHOM

T

QJICMCHTC UJIN U . OyZEeT olepekaTh BEKTOP | Ha /2 . HaﬂeHI/Ie HaIIpsI’KCHUS Ha
v
€MKOCTHOM 7dJIeMeHTe U ¢ 6YI[eT OTCTaBaThb OT BCKTOpPA TOKA Ha 2 1 COrjiaCHO
YCJIIOBHUIO
Uc< UL.
(| -
Ue

Pucynok 4.7 — BekTopHas quarpaMMa HanpspkeHuil npu - X > X

OO61iee HanpsKeHUE ey OyIeT paBHO CyMMe

Ua+UL+Uc =U.
M3 BEKTOpPHOH [uMarpaMMmbl BHAHO, YTO MEXKAY TOKOM 1end | wu
HanpspkenreM U ecTh yroa ¢ M TOK MMeeT OTCTAIOIIHif XapakTep, a coS ¢ < 1,0.

0) [lpu X <Xc maneHwWe HANPSHKCHUS HA MHAYKTUBHOM COTPOTUBIICHUN

6yz[eT MCHBIIC IMAaACHUA HAIIPAKCHUA HA CMKOCTHOM COIIPOTHUBJICHHH, IMO3TOMY

BEKTOpHAas AuarpaMmma Oynet uMeTth Buj (puc. 2.8):

U,
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U

Pucynok 4.8 — BekropHas auarpamma HanpspkeHuil npy . > U L
B) IIpy XL =XC wHMeeT MecTo pe3oHauc HanpsdjceHutl, T.e. U U
c= | MITO
1 U U
Oyaer npu wL:—C. IIpu 3TOM BEKTOPHI L, U PpaBHBI 10 MOAYJIIO U
@

MIPOTUBOIIOJIOKHO HampasieHbl (puc. 4.9), mo3ToMy X cymMMa paBHa HyJO. TOk
Henu TMpU  PE30HAHCE HANPSHKEHUHA — ONMpEeAeNseTcss TOJbKO  aKTUBHBIM
COMNPOTHUBJICHUEM, ITOATOMY YIoJl cABUTA (ha3 MEXKIy TOKOM U HANPSHKEHUEM LEMu
paBeH Hy0, a CoS ¢ = 1. Ilpu 5TOM HagO MMETH B BUAY, YTO PE3yJIbTUPYIOIICE
CONPOTHUBJICHUE IIEMH PE3KO YMEHBIIUTCS 10 3HAYEHUSA Z = I U TOK IENU MNpH

PE30HAHCC MOKCET PE3KO BO3PACTATh.

U, ||Ye

Pucynok 4.9 — BekTopHas nuarpaMma HaInpshKEHAN NP PE30HAHCE

3aoanue:
3aoaua Nel

HOCTpOI/ITI:: KPpUBLIC HW3MCHCHHA HAIPKCHHUA KW TOKAa BO BPECMCHH H

HA4YEPTUTh BEKTOPHI, H300pakaroline 3aJaHHbIe CHHYCOUATbHBIC (DYHKITHH

() =10085sin (157 + + 10); () =5+ sinsi(157 + — 8 )

Uemy paBeH casur a3 MKy HanpsoKeHUeM U TokoMm? OnpenenuThb

nepuox T u yactory o.

3aoaua Ne2
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HaliTu aHanmuTU4ecKd W TMPU MOMOIIM BEKTOPHOM JUArpaMMbl CyYMMY H
Pa3HOCTh CHHYCOUJIAIbHBIX TOKOB. HallTM aHalIUTHYECKM MX TPOU3BEACHUE U

HJaCTHOC OT ACJICHHAI.

3aoaua Ne3

Karynika ¢ aktuBHbBIM cornpotuBieHreM R = 10 OM, uHAYKTUBHOCTBIO L =
0,05 I'n mogkioYeHa K HMCTOYHMKY CHUHYCOMAAJIBHOTO HANpPSDKEHUs (PUCYHOK
4.10), neictBytomiee 3HadueHue koroporo U= 120 B, f = 50 I'm. Onpenenuth
MIOJIHOE COINPOTHUBJICHHE KAaTYLIIKH, TOK M CIABUT (a3 Mexay HanpsHKeHHEM U
TOKOM. BBIYMCIHTH aKTUBHYIO M PEAKTHUBHYIO COCTABJISIOIIME HANPSKEHUEM Ha

3aKUMax KaTymkd. [IocTpouTh BEKTOPHYIO AMarpaMMy HampsDKEHHUM U TOKA.

R L

e((T){U

Pucynok 4.10 — [IpuanunuaneHas cxema

3aoaua Ned

Haiitn MrHoBeHHEBIC 3HAYCHUS HalpsKECHU Ha BCEX Y4aCTKaxX U MTHOBCHHYIO MOIIHOCTHL UCTOYHHUKA
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Pucynok 4.11 — ITpuHuunuanbpHas cxema

Koumponwvuwie éonpocul:

1 UeM oTiiMyaeTcsi MEPEMEHHBIN TOK OT MTOCTOSHHOTO?

2 IIpuBeauTE OCHOBHBIC XapAKTEPUCTUKU CUHYCOUIAJIBHOTO TOKA.

3. Kak onpenensiercss AeicTByOIIEE 3HAUEHNS] IEPEMEHHOTO TOKa?

4 Kaxk n3obpakaercst nepeMeHHbBIN TOK Ha KOMITJIEKCHOM TIOCKOCTH?
5 [TpuBeauTe KOMILIEKCHBIE (hOPMBI 3aIIMCH ITEPEMEHHOTO TOKA.

6. Kak ananutruecku u rpapuyecKu CJIOKUTH (BIUECTh) JBA

IICPCMCHHBIX TOKa?

7. Kak aHanMTUYECKH YMHOXXKUTb WM Pa3leIUTh JBE KOMIUIEKCHbIC
BEJINYMHBI?

8.  Kak onpenensiercs U 4TO MOKa3bIBa€T MTHOBEHHAsI MOIIIHOCTh?

Q. Kak onpenensiercs nHIyKTUBHOE conpoTuBieHne? EMKOCTHOE?

Cnucox numepamypol:

1. TpyOHukoBa, B. DnekTpoTexHuKa u 3JIeKTpOHUKA: ydeOHoe mocodue /

B. TpybumkoBa; Kadenpa TeopeTtudeckoili u 00meld dSIEKTPOTEXHUKH,
MunuctepcTBO 0o0pa3zoBaHusi U Hayku Poccuiickoit ®enepanuu, deaepaibHOE
rocyJIapCTBEHHOE OFOKETHOE 00PA30BaATEIBLHOE YUPEKICHNUE BBICILIETO

npodeccuoHaIbHOTO oOpazoBaHus «OpeHOyprckuii rocyJapCTBEHHBIN
yHuBepcuteT. - Openodypr: OI'Y, 2014. - Y. 1. Dnexkrpuueckue tenu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To »xe [Dnekrponnsiii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599
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2. benoycoB A.B. DnekTpoTexHUKA W BJEKTPOHUKA [DICKTPOHHBIN
pecypc]: yuebHoe mocooue / A.B. benoycoB. — DIeKTpoH. TEKCTOBBIC JaHHBIC. —
benropoxn: benropockuii rocy1apCTBEHHBIN TEXHOJOTUUYECKUN YHUBEPCUTET UM.
B.I'. lyxosa, 9bC ACB, 2015. — 185 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/66690.html

3. TeopeTudeckast 3JIEKTPOTEXHUKA: y4e0.-METOI. TocoOue / aBT.-COCT.
H.B. banannuna ; Ce.-Kag. denep. yu-1. - CraBponosns : CKOY, 2014. - 96 c. -
bubmumorp.: c. 95

4, l'opnenko /[.B. DnekTpoTeXHUKAa U 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / JI.B. I'opaenko, B.M. Hukynun, J[.H. Pe3enpkoB. —
DneKkTpoH. TeKCToBbIe NJaHHbIe. — CapartoBs: Aii [Iu Op Menua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum moctyma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckasa padoma Ne5

Tema: Pacuetr ogHOo(a3HBIX 1IETIEH CHHYCOUIAIBHOTO TOKa

Ilens: TlonyuuTh HaBBIKM pacueTa pa3BETBICHHBIX OAHO(A3HBIX IIETei
CUHYCOUJIAJILHOTO TOKA Pa3IMYHBIMU METOIAMH KaK B OOBIYHBIX PEKUMaX, TaK U B
peXXHMME pE30HaHCa, HAYYUTHCS COMPOBOXIATh pPAcCUYeThl BEKTOPHBIMH H
TonorpadUIEeCKUMH TUarpaMMamMHu.

3Hanusa u ymenus, npuoopemaemole 00yUarOWuUMca 6 pe3yivmame
0CGOCHUS MEMbL:

B pesynprare BBHITOTHEHUS MPAKTHICCKOTO 3aHATHS Y CTY/ICHTA
dbopmupyroTCA:

3Hanus:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIECKTPOTEXHUUYECKUX U

AJICKTPOHHBIX MPUOOpaxX M YCTPOMCTBAX;

° OCHOBHBIX MAPaMETPOB U XapaKTEPUCTUK IJICKTPOTCXHUUECKHUX U
AJICKTPOHHBIX YCTPOMCTB B COCTaBE MH(POPMAIIMOHHBIX CHCTEM;

Ymenusn:

° aHaJIM3UPOBATh MPOIECCHI, MTPOUCXOIAIINE B ICKTPOTCXHUUYCCKUX H
ANEKTPOHHBIX TPHOOpPaX, YCTPOHCTBAX W CHUCTEMax U TMPUMEHSATH METOIbI
MaTeMaTHYeCcKOro  aHaju3a W  MOJCIHPOBAHUS B  TEOPETHUYCCKUX U
AKCTIIEPUMEHTAJIHBIX UCCIICIOBAHUSIX;

° BBHITIOJIHATHh paOOThI MO HAJIAJKE, HACTPOIKE, PEryIUPOBKE, OMBITHON
MPOBEPKE DJIEKTPOTEXHUUECKOTO U DJIGKTPOHHOTO OOOpyJOBaHUS B XOJI€
BHEJIPEHUS U DKCIUTyaTallud HPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

L HaBbIKaMH PCHICHUA SJICKTPOTCXHUYCCKUX U CXECMOTCXHUYICCKUX

3a/1a4 B MPo(PeCcCHOHATBLHOM NI TEILHOCTH.

L HaBBIKaMH TCXHHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

AIIEKTPOHHOTO 000PYAOBaHUS B XOJI€ IKCILTyaTallud HH(POPMAIIMOHHBIX CUCTEM
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AKmyanvHocms memoi:
3axirodaercsi B HEOOXOAUMOCTH IPOBOIUTD PacUEThl OJTHO(PA3HBIX LETeH

UCIOJIb3YEeMbIX TPU JEKTPOCHAOKEHUU MOTPEeOUTECH.

Teopemuueckasn uwacmo:

B snekTpudeckux MensX MEPEMEHHOr0 CHUHYCOMAAIBHOTO TOKA TOKU U
HaIPsDKEHHS BCEX BETBEH M3MEHSIOTCS BO BPEMEHU 10 CUHYCOMIAJIbHOMY 3aKOHY.
OOGmuit BUJT 5TOTO 3aKOHA JIJIsl CUJIBI TOKA Ciieayromuil (puc. 5.1)

JlaHHOe BBIp@XXEHHE MJI1 CHJIBI TOKa B KaXIbIH MOMEHT BpPEMEHU
Ha3bIBAETCSI MTHOBEHHBIM 3HaueHHMEM Toka. Bemuumna Im  HaspIBaeTcs

aMHHHTYIIOP'I, OHa paBHa MAKCHUMAJIbBHOMY 3HAYCHHUIO TOKaA.

i(t)

I_

m

v/

PucyHokS5.1 — 3aBUCHMOCTh MTHOBEHHOTO 3HAYEHUSI TOKA OT BPEMEHHU

[lepwon  cunycompanpHOUW  GyHKIMu T  ompenmensercs  YacTOTOM
cunycounanbHbix konebanuit f =1/T . KpyroBas wnm uukinueckas dYacTora
CBs3aHa C yrioBoil yactoToi HawanbHas ¢aza y omnpenensier CABUT CHHYCOUIbI
OTHOCHUTEIBHO OCH OpAUHAT.

B mensix cMHyCOMIAIBHOTO TOKA MPUCYTCTBYET HCTOYHUK CUHYCOUAAIBHOTO
TOKa WM HanpsokeHus. MokeT OBbITh HECKOJBKO HCTOYHUKOB OIMHAKOBOIA
4acTOThl. EcCIM B LIEMM HECKOJBKO HMCTOYHHUKOB CHHYCOMJAIBHOIO TOKAa WIIU

HaIpsAKCHUS € pa3HbIMA 4aCTOTAaMHU, TOKHW U HAIIPAKCHUSA LICIIN HC 6y,Z[YT
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CUHYCOMJAJIbHBIMU, U, CIJIEJOBATEIbHO, LENb HE OyIeT SBIATHCA LEMbIO
CHUHYCOHJIAJIbHOTO TOKa. B JaHHOM pa3zjesne Takue Henu He pacCMaTpUBaIOTCA.
TakuMm 00pa3oM, B LENSAX CHHYCOMJAJIbHOIO TOKA NEPEMEHHBIE COCTOSHUS
(TOKM W HampsDKEHHMsT BCEX  BETBEM) M3MEHSIOTCA BO  BPEMEHM IO
CUHYCOUJAIBbHOMY 3aKOHY C OJHOM M TOW K€ 4YacCTOTOM, HO KaXKIas CO CBOEHU
HavyaJbHOW (Pa3oil U aMIUIUTYAONW. DTH JIBE XapaKTEPUCTUKH IMO3BOJISIOT 3a1aTh

3HAYCHUC TOKA WUJIN HAIIPAXKCHUSA B 1000 MOMEHT BpPCMCHH.

3aoanue:

3aoaua Nel

Jlnsg snexkTpuueckod wLenu OAHO(GA3HOIO MEPEMEHHOI'0 TOKa CXeMma, KOTOpOH
npejacraBieHa Ha pucyHke 5.2. 3amucaTe ypaBHeHHMs 10 3akoHam Kupxroga B
muddepernranbHoil popme. HailT TOkM BETBEM METOJAOM KOHTYPHBIX TOKOB M Y3JIOBBIX
MIOTCHIMAJIOB, HANPSKCHWS HAa YYacTKaxX LENH, AKTUBHYH, PEAKTUBHYIO M IIOJIHYIO
MOIIHOCTH, a TAKXKE MOCTPOUTh BEKTOPHYIO MarpaMMy TOKOB U HampsikeHui. OnpenenuTsb

Pucynok 5.2 — [IpuHuunuaibHas cxema
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3aoaua Ne2

J171st 2IeKTpUYEeCcKOH 11enH, cXeMa KOTOpOM Mpe/IcTaBlIeHa Ha PUCYHKe 5.3 ¢
napamerpamu X1 =20 Om, X2 =20 Om, XC = 10 Om, X1 =20 Om, R =40 Om, XM
=10 Om, E =200 B. Onpenenuts nokazanue BojabT™MeTpa. (97 B)

e M ~~re

iX, X

AN 1
E

| L

FaiXe UV

Pucynok 5.3 — IIpuHuunuansHa cxema

Konumponwvuwvie gonpocwi:

1. N310XuTE€ OCHOBBI CHMBOJIMYECKOIO MeTona pacuera. llouemy Bce
METOJbl  pacueTra Iened TMOCTOSHHOTO TOKa NPUMEHUMBI K  IEMsAIM
CUHYCOUJAIBHOTO TOKA?

2. JlaiiTe onpeenieHue BEKTOPHOU U TOMOTpauUECKOn JuarpaMmMam.

3. Kak onpeaenuTs HanmpsHKEHUE MEXIY JBYMS TOUKAMU CXEMBI 110
Tornorpagu4eckoil ruarpamme?

4, ®usnuecku uHTepnperupyute P, Q, S.

5. BrIpa3uTe KOMIUIEKCHYIO MOIITHOCTD S 4epe3 KOMILIEKCHI
HaIpsHKEHUS U TOKA.

6. 3anumuTte OaraHC aKTUBHBIX U PEAKTUBHBIX MOIITHOCTEH.

1. JlaiiTe onpeneneHne pexkuMy pe30HaHCa TOKOB U PEKUMY PE30HAHCA
HANPSIKECHUM.

8. Kak B pacuere y4uTHIBaIOT MAarHUTHYIO CBSI3b MEXKIY UHIYKTUBHBIMU

KaTylIKamu?
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Cnucox numepamypol:

1. TpyOHukoBa, B. DnekTpoTexHuKa U 3JIEKTpOHUKA: ydyeOHoe rmocodue /
B. Tpy6uuxoBa; Kadeapa Tteopernueckoii u  oO0ImeH 3IEKTPOTEXHUKH,
MunucrepctBo oOpa3zoBanust W Hayku Poccuiickoit @enepaunn, denepanbHoe
roCyapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIIETO
npodeccuoHaIbHOTO oOpazoBaHuUs «OpeHOyprckuii roCcyapCTBEHHBIN
yHuBepcuteT». - Openoypr: OI'Y, 2014. - Y. 1. Dnekrpuueckue uenu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To ke [Dnekrponnsiii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexkTpoTexHuKa W 3JIEKTPOHHUKA [DIEKTPOHHBIN
pecypc]: yuebHoe ocodue / A.B. benoycoB. — DIeKTpOH. TEKCTOBBIC TaHHBIC. —
benropoxa: benropoackuit rocyaapCTBEHHBIM TEXHOJOTUYECKUN YHUBEPCUTET UM.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum noctyma:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTPOTEXHUKA: y4e0.-METO/. ocodue / aBT.-COCT.
H.B. banannuna ; Ce.-Kas. denep. yu-1. - CraBponons : CKOVY, 2014. - 96 c. -
butmmorp.: c. 95

4, l'opnenko /[.B. DnekTpoTeXHUKa W ANEKTPOHUKA [DNEKTPOHHBIN
pecypc]: npaktukym / J.B. T'opaenko, B.1. Huxynun, J[.H. PesenpkoB. —
DneKkTpoH. TeKCToBBIe naHHbie. — Capartos: At [Tu Op Menua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum mocrtyma: http://www.iprbookshop.ru/70291.html

39


http://biblioclub.ru/index.php?page=book&id=330599
http://www.iprbookshop.ru/66690.html
http://www.iprbookshop.ru/70291.html

Ilpakmuueckan paboma Ne6

Tema: Pacuet Tpexdas3HbIX LIeTIeH CHHYCOMIAIBHOTO TOKa

Hens: IlonyanTh HaBBIKU pacdeTa Tpex(da3HbIX Henel CHHYCOUAaTbHOTO
TOKa IMPU CUMMETPUIHON M HECUMMETPUUHON HarpyskKe.

3nanua u ymenusa, npuoopemaemvie 00yHAOUWUMCA 6 pe3)yiibmame
0CBOCHUSL MEMDbL:

B pesynbrare BBHIMOTHEHUS MPAKTHICCKOTO 3aHITHS Y CTYICHTA
dbopmupyroTCcs:

3Hanus:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIEKTPOTEXHUUYECKUX U

AJIEKTPOHHBIX MPUOOpax U YCTPOIMCTBAX;

° OCHOBHBIX MMAPAMETPOB U XaPAKTEPUCTUK IIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOMCTB B COCTaBE MHPOPMAIIMOHHBIX CUCTEM;

Ymenusa:

° aHAJIM3UPOBATh MPOIIECCHI, MPOUCXOAIINE B AJIEKTPOTEXHUUYECKUX U
AJIEKTPOHHBIX TPUOOpax, YCTPOMCTBAX W CHUCTEMax U MPUMEHATh METOIbI
MaTeMaTUYeCKOro  aHajuM3a W MOJCJIMPOBAHUS B  TEOPETUUYECKUX U
AKCIIEPUMEHTAJIBHBIX UCCIIEOBAHUSX;

° BBITIOJTHATH paOOThI IO HaJagKe, HACTPOUKE, PETyJIUPOBKE, OMBITHOM
MPOBEPKE DJIEKTPOTEXHUUYECKOTO U DJEKTPOHHOTO OOOPYJIOBaHHUS B XOJE

BHEJIPEHUS U DKCIUTyaTallud MHPOPMAITMOHHBIX CUCTEM;
Baaoenusa:

L HaBbIKaMH PCHICHUA DJICKTPOTCXHUYCCKUX U CXCMOTCXHUYICCKUX

3a/1a4 B MPo(PeCcCHOHATBLHOM NI TETHOCTH.

L HaBBIKaMH TCXHHNYCCKOI'O O6CJ'Iy)I(I/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

AIIEKTPOHHOTO 000PYI0BAaHUS B X0JI€ IKCIUTyaTalluu MH(GOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:
3aknrodaercss B HEOOXOJUMOCTH NMPOBOJUTH pacueThl Tpex(aszHbIX ILenen

HCIIOJIB3YCMBIX IIPH 3JI€KTpOCH36}KCHI/II/I 3,H&HHI?I.

Teopemuueckaa uacmo:
Tpexgaznou cucmemoti JICKTPUUECKUX IIETICH HA3BIBAETCS CHCTEMA,
COCTOSIIIAA U3 TPeX OAHO(A3HBIX AIEKTPUUECKUX IIeTeH, B KaXI0H U3 KOTOPBIX

,Z[GI)'ICTBYIOT CHUHYCOHUAAJIBbHBIC 3.1.C. OI[I/IH&KOBOﬁ YaCTOThI, HO CABUHYTHLIC APYT

OTHOCUTEJIBHO JIpyra Ha 1/3 nepuoga (120°) m co3maBaembie 0OIIUM

(Tpexda3HbIM) HCTOUHUKOM DJIEKTPUUYECKON YHEPTUU.

OTtaenbHBIE 3NEKTPUYECKUE 1€MW, BXOAAIIME B CcOCTaB Tpexda3Hou
CUCTEMBI, Ha3bIBAIOT ¢hazamu. Ecnu 3.1.c. Kaxxaoil u3 (a3 paBHbI 110 BEIUYUHE, A
MOJIHBIE CONPOTHUBIIEHUS HArpy30K BceX Tpex (a3 Mo BEIUYMHE U XapaKTepy
Harpy3ku (10 BEJIMUMHE U 3HAKY (Pa30BOro CIIBUTa) OJUHAKOBBI, TO TAKOU PEKUM
Ha3bIBAIOT  cummempuuHvlM. HEBBINONHEHWE JaHHBIX YCIOBUM  SIBIsIETCA
NPUYUHON Hecummempuurnozo pexuma. Harpyska TpexdasHbIX Leneil penko
ObIBa€T CUMMETPUYHOW, KaK IMpaBUJIO, OHA B TOW WJIM HWHOM CTENEHU
HECUMMETPUYHA U3-3a HAJTUYUs OAHO(A3HBIX TOTPEOUTEIICH.

TpexdazHble reHepaTopbl CO3/1aI0T CUMMETPUYHYIO CUCTEMY 3.1.C., TOITOMY
HECUMMETPUYHBIN peKUM BO3HHUKAET U3-3a HECUMMETPUYHOUN Harpy3ku (a3z. Eciu
KOHIIBI OOMOTOK (a3 CHHXPOHHOTO IreHepaTopa WM TpaHcpopMaTropa COCIUHUTD
BMECTE 3BE3/I0M, a K HadallaM MPHUCOCIUHUTH MPOBOJA, UAYIIUE K MNPHUEMHUKAM
ANEKTPUYECKOM SHEPruM, KOTOpPbIE TOXE COEIUHUTH 3BE3J0M, TO MOJYyYUM
tpexdaznyro cucremy (puc. 1). IlpoBom, coeauHSIOMUNA HYJIEBbIE TOYKHU
WCTOYHUKA W TOTPEOUTENST HA3bIBACTCS HYJIEBBIM. TaKyl CHCTEMY Ha3bIBAIOT
yemvipexnposooroli. B 1ensx Tpex¢aszHOro TOKa HE3aBUCUMO OT crocoba
COCIMHEHHUSI OOMOTOK TE€HepaTropa W MOTPEOUTENIed paziIuyaroT HaNpsSKEHUS —
munennsie Uz u dasusie Uo, a Takke Toku — nuHeWHbIe |7 u dasHbie lo.
Hanpsixenue Mexay JIMHEHMHBIM U HYJIEBBIM IMPOBOJIOM HAa3bIBACTCS @hasubim, a
MEK]ly JIMHEHHBIMU MIPOBOAAMU — JiuHeliHbiM. TOKU, IPOTEKAIOIINE B JIMHEHHBIX
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IpOBOJaX, HA3bIBAIOT JUHEUHbIMU, & TpoTeKarlue B (azax Harpy3skd WU
UCTOYHHKA — ¢aznbimu. B cxeme (puc. 6.1) nuHeitHbIe TOKU paBHBI (ha3HbIM, T.€.

JUHEHHBIN TOK OJTHOBPEMEHHO sIBiisieTcs ¥ a3HbIM. [Ipu paBHOMEpHOI Harpy3Kke

U, = J3u ©» C€CJIM CXeMa COeIMHEHHUSI - 3BE3/1a.

A —_—

Ia

Z
= Yo Un ’ []

fo

7 Zs

Pucynok 6.1 — Cxema tpex¢a3Hoil YeThIPEXTIPOBOIHON LIETIH

IIpu COCANHCHUN 3BE30M1

[Ipu HepaBHOMEpHOU Harpyske (a3 B cXxeme ¢ HYJIEBbIM MPOBOAOM (pHC.
6.1), B HyJIeBOM MPOBOJE MOSBISACTCS TOK, BEJIMUYMHA KOTOPOTO OMPEIEIsAETCs MO

nepBomy 3akony Kupxroda:

Pucynok 6.2 — BekropHas auarpamma HanpspKEHHU pu

COEIMHEHNH 3BE3/101
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lo =lat+ls+lc
Hanuuue Toka B HYJICBOM IIPOBOJC BEI3BIBACT HC3HAYMUTCIBHOC ITAICHUC
HaIIPsAKCHUSA B HEM, KOTOPBIM MOKHO HpeHe6peqL " CUUTATh, 4TO MCKIY Hy.l'[CBOﬁ
TOYKOM UCTOYHHUKA U IMPUCMHHUKA PA3HOCTH ITOTCHIHUAJIOB OTCYTCTBYCT.
Ha puc. 6.2 moKa3aHo I‘pa(l)I/I‘{eCKoe OIIpE€ACIICHUC JIMHEMHBIX HaHpﬂ}KeHI/Iﬁ C
ITOMOIIIBIO BCKTOpHOfI AauarpaMMal. OTJ10XKUM A1 IIPOU3BOJIBHOTO MOMCHTA

BpPEMEHH KOMILJIEKCHI (Da3HBIX HAMPSKEHHM, CABUHYTHIC 10 ¢aze Ha 120°.

Uas =Ua—Us )

Usc =Us—Uc )

Uca =Uc—Ua )

I[JI?I IMOJIYy4YCHUA JIMHEHMHBIX Hal'IpiDKeHI/Iﬁ Cnoxum I'COMCTPHUUCCKH BCKTOPLI

U a,BH Uc ¢ Bektopamu —Us, —Uc, —Ua , KOTOpBI€ paBHbI COOTBETCTBEHHO

U . ,Ua, HO IpOTUBOIIOJIOKHO HAalIPABJICHBI.
B,Uc

BekTopHas sauarpaMma JIMHEHHBIX HANpPSDKEHHM TakkKe MOXKET OBITh
MOJIy4eHa M3 BEKTOPHOW nuarpammbl (pa3HbIX HamnpspkeHuil (puc. 6.3). Taxum
oOpa3oM, 3Be3la JMHEHHBIX HANpsDKEHW omnepekaer 3Be3ny (asHbix Ha 30°.
HaiineM cooTtHomieHue Mexay (asHbIMM M JIMHEHMHBIMU  HAINpPSKEHUSMH,

YUYUTBIBAsA, 9TO BCC HAIIPAKCHUSA CUMMCTPUYHBI:

Ua =Us =Uc =Uo

C Upe B

Pucynok 6.3 — BexktopHas guarpaMma Hanps>KeHUN MpU

COEIMHEHUU 3BE3I0U
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N3 npamoyronsHoro tpeyroiabHuka OAJl nmeem:

UJI UAB
—=——=U,-c0s30°=
2 2

=Uq,-c:0530°=Uq)£2 :

da3HbIC TOKHU IMPUCMHHUKOB OIIPCACIIAIOTCA TaK KC, KaK U B OI[HO(bEBHLIX

OCIIX:
I'A_UA_ Ua
ZA 2 2’
A A
|. ~Us _ Us
B___ )
B 2 2
B B

VYIB! cIBUTA MEXKIY HAMPSHKEHUSIMUA U TOKaMH (a3 MOKHO OINPEICIIUTh U3

bopmyi:
r r r
COSp, =— ; COSpg =—% ;  COS@; =—*
ZA ZB ZC

Ecnun IIPUCMHUKN 06J'IaI[aIOT YHUCTO AKTHUBHBIMH COIIPOTUBJIICHUAMU, TO ZA=

A, ZB = IB, ZC = I'C, @ YIJIBI CABUI'a MCXKAY TOKAMH U HAIIPSXKCHUSIMU BO BCEX TPEX

¢dazax OyayT HyJIEBBIMHU.

Uszc

Pucynok 6.4 — BekTopHas 1uarpaMMa HanpspKEHUN U TOKOB

YEeTHIPEXMPOBOTHOM TIETH MPU aKTUBHOM HECUMMETPUYIHON Harpyske ¢as
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Tox nynesoro nposoja / o= Ia+ Is+ Ic

CedeHrie HYJEBOTO MPOBOJA 3aBUCUT OT CTENCHHM HECHUMMETPHH HArpy3Kd
¢a3, Ho 00BIYHO ero MpUHUMAaIOT paBHBIM 50% OT cedeHHs TMHEHHOTO MPOBO/A.

[Ipy Hamuumu HeWTpanu (HYJIEBOTO TPOBOJA) HAmNpsDKEHUS Ha (dazax
NPUEMHUKOB OCTAlOTCS HEW3MEHHBIMH W paBHBIMH (a3HBIM HANPSHKEHUSM
MCTOYHUKAa Jake TpU HEPaBHOMEPHOW  Harpy3ke, ecid MpeHeOpedb
COTIPOTHUBIIEHUEM TPOBOJIOB JIMHUM M HYJIEBOTO mpoBoja. [IpenenpHbIM cirydaeM
HEpaBHOMEPHON Harpy3kud (a3 B UYETHIPEXMPOBOIHON cHucTeMe Tpex(ha3Horo
MPUEMHUKA, BKJIIOYEHHOTO 3BE3J0M, MOXHO CUHMTaTh OOpBIB OJHOM U3 ¢a3.
Hampumep, ecnmu ¢paza 4 Oyaer obopBaHa, TO HE OYyJET HAIPSKEHUS U TOKA Y
NOTPeOUTEINSI, BKIIOYEHHOTO B ATY (Da3y, a B OCTaBIIMXCS O] HANIpshKEeHUEM (azax
pexxuM paboTel HEe M3MeHuTCs. UTo KacaeTcs HyJIEBOTO MPOBOJA, TO €CIH JO
00pBIBa 07IHOH U3 (a3 Tok ObL1 paBeH [ o= Ia+ s+ Ic (puc. 4.4), To Temeph OH
M3MEHUTCs M OyJeT onpeseaThes 1o nepsoMy 3akoHy Kupxroda: lo+ s+ Ic = 0,

oTkyza - [ o = s+ Ic (puc. 6.5)

Usc

PucyHok 6.5 — BekTopHast iparpaMma TOKOB U HallpsKEHUN TpU

oOpsiBe (azbl A

HpI/I O6pBIBe HJIK OTCYTCTBUHU B CXCMC HYJICBOT'O ITPOBOJAA SHCPTCTHUICCKHC

COOTHOIICHUS B ATOM O U3MCHSTCA.
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Iy

Zy

Zc 0/ Zp

Iz

Pucynok 6.6 — Cxema TpexmnpoBOIHOM 1IeTH TpeX(Pa3HOTro TOKa

[Ipu cuMMeTpUYHON Harpy3Ke B TPEXIPOBOAHOU Tpex(azHOM cucteMe (puc.
6.6) HanpsoKEHUE MEXKIy HYJICBBIMM TOYKAMH HWCTOYHUKA U NPUEMHHUKA PaBHO
HYJIIO M KaXKAYI0 (pa3y CUCTEMbI MOKHO PACCMaTpPUBATh KaK 3aMKHYTBIA KOHTYP.

[Ipn HEepaBHOMEpPHON HArpy3Ke UM OTCYTCTBHM HYJIEBOTO MpoBoOJa (ha3HbIe
HaIpspKeHUs1 OyyT U3MEHATHCS MPSMO MPOMOPLMOHATIBHO COMPOTUBICHUAM (a3.
Ecnu Obl cuctema Obl1a 4ETBIPEXITPOBOJIHOM, TO MO HYJEBOMY MPOBOJY MPOTEKal
Ob1 TOK lo m TakumM 00pa3oM TPAKTUYECKH BBIPABHUBAIUCH OBl (ha3HbIC
HanpspkeHusi. Ha puc. 4.7 m3o0pakeHa BEKTOpHAsl AMarpaMMma HarpshKEHUH U
TOKOB NpU HEPAaBHOMEPHOM Harpys3ke BceX Tpex (a3 U OTCYTCTBHM HYJIEBOI'O
IPOBOJA.

TpeyrolbHUK JTMHEWHBIX HATPSDKEHUM OCTAeTCs TaKUM XK€, a 3Be3/1a (ha3HbIX
HarnpspkeHud U Touka O MOryT OBITh JIETKO TOJIYYEHBI METOJOM 3aCE€UeK M3

BEPILMH JUHEWUHBIX HATPSKCHUMU.

Pucynok 6.7 — BexktopHasi AuarpaMMa TOKOB U HANIPSXKEHUN TTPU
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HEPABHOMEPHOM Harpy3Ke U OTCYTCTBUE HYJIEBOT'O MPOBOAA

Ecnn onna u3 ¢a3, Hanpumep, A, o0OpBETCS WIM BCE MOTPEOUTENU 3TOM
(a3bl OyAyT BBIKIIOUEHBI, TO IIPU OTCYTCTBUU HYJIEBOTO ITPOBOJAA OCTABLIMECS MO/
HanpspkeHueM ¢asbl B u C okaxyTcs BKIIOYEHHBIMH TocienoBaTesibHO. da3Hble
Toku I8 1 Ic, npoTekaromue yepes nocsae0BaTeIbHO BKIKOUYEHHBIE COIPOTUBJICHHS
MPUEMHHKA, B 3TOM Ciydae OyAyT OJAMHAKOBBIMH, a (pa3HbIe HANPSIKEHHS OYIyT
MIPOTIOPITMOHANIBHEI  conpoTuBiIeHUsIM a3 (puc. 4.8). [loaToMy Ha BEKTOpHOU
nuarpaMMme Touka O' mepeMecTHTCs Ha BEKTOp JIMHEWHOro HampsbkeHust Usc H
OyZIeT AeNuTh €ro Ha 4acTH, paBHble (pa3HbiM HanpsbkeHusMm UB u UC (B Hamem

cinyyae UB = UC)
. . 1. 1 .
Uc=Us = EUJT =3 3U+ =0,87U o

Harnpsixenue da3pl A Bo3pacTer:

\/8

Ua =U s - cos 30° =/3U e —221,5U¢

[To3TOMy B 4YETBHIPEXNPOBOAHBIX ILEMSAX HA HYJIEBOW IPOBOJ HE CTaBAT
PEIOXPAaHNUTEND, T.K. €r0 IEPEropaHue U3MEHSET PACHpPECICHUE HaIPSIKECHUN
¢as.

[Tpu KOpOoTKOM 3aMbIKaHMU Kakoil-nmu6o (a3sl, Hanpumep, C, HyJeBas TOUKa
O’ mpuoOpetaet noTeHMan JuHeitHoro mposoja BC, a ¢a3sl A U B oka3bIBatoTCA
N0/ JIMHEWHBIM HamnpsbKeHWeM. BekTopHas auarpamMma il 3TOro  Cirydast

npencrasiieHa Ha puc. 6.9. Touka O’ nepememaercs B Touky C.

U¢ o Us

Pucynox 6.8 — BekropHas auarpamma TOKOB M HANPSKEHUN MTPU

oOprbIBe (pa3bl B cxeMe 0e3 HyJIeBOro MpoBoia

47



Hanpspxkenus ha3 A u B ctanHoBATCS paBHBIMU JTUHEHHBIM (puc. 4.9):
UA :UCA :UJZ :Uzp'\/_&
U,=U,.=U,=U,-/ 3,

U. =0.

Tox xopoTkoro 3ambikanus (a3er C pacnpenensercs Ha ¢a3bl B u A, T1.¢.

IC =1 K — _(I At I B ) . Takum 06pa30M, ABC (1)3.31)1 IMPUCMHHUKA OKAa3bIBAKOTC: 110

JIMHCHHBIM HaAIPs’)KCHUCM, Ha KOTOPOC OHM HC paCCUMTAHbI, U OHHU MOI'YT BBINTH

U3 CTPOSL.

PucyHok 6.9 — BekTopHast nuarpaMma TOKOB Y HaIlpsSKEHUH TIPU

3ambikaHuu (a3zsl C npuéMHUKa TPEXTIPOBOJHOM cHUCTEME

B 11(S70041 TpeX(l)aSHOFO TOKa aKTHBHAas1 MOOIHOCTHb paBHa CYMMC aKTHBHBIX

MoITHOCTEH (ha3:

P=Pa +Ps +Pc =1a -Ua -cospa +1B -UB -cosgs +1c -Uc -cosec

Jnsg  u3MepeHusT MOIIHOCTA B  YETBIPEXIPOBOAHOM IIEMH  MOKHO
WCIIONIb30BaTh TPU OJHO(A3HBIX BaTTMETpPa, CYMMHUPYS HX TIOKa3aHUs, WIH
UCIIOJIb30BaTh OJHO(MA3HBIA BAaTTMETP C MEPEKIIOUYEHUEM €r0 MO0YepeHO BO BCE
TpH (Pa3bl. DTOT METOJT MOKET OBITH UCIOJIB30BAH KaK MPU CUMMETPUYHOM, TaK U

IpY HECUMMETPUYHOMN Harpyske.
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3aoanue:

3aoaua Nel

Ha pucynke 6.10 mpeacraBieHa cuMMeTpuuHas TpéxdasHas cucrema c
napamerpamu Xc = 90 Om, r = 40 Om. OmnpenenuTs MoKazaHus MPUOOPOB U TOK 1

npu Ua =120<00 B. (207,5 B; 4 A; 2,3 A; 625 Bt; 950 BT; 1 =3 2 sin ot A).

Pucynok 6.10 — [IpuanunuaneHas cxema

3aoaua Ne2
B nenu pucyHok 6.2 onpenenuTh TOKU B JIMHUM U B (a3ax NpUEMHUKA TIPU
KOPOTKOM 3aMbIKaHUU MeX1y Toukamu b u ¢, ecii UJI =380 B; oL =2 Om; Z A =

10 Om; Z 8 =10 Om; Zc = —j10 Om. (0; 95 A; 95 A; 0; 33 A; 33 A).

Ac IAt L C:LL”D ZA
Ig L Iy Zg
—> A 05
Bo— : n

I L %JH Zp

Pucynok 6.11 — I[IpuanunuaneHas cxema

KOHmPOJleble eonpocwsl:

1. Uto 03HaYaeT CUMMETPUYHBIN TpeX()a3HbIM UCTOYHUK AITEKTPUICCKOM
sHepruun?

2. Urto 03HayaeT HECUMMETPUUHBIN TpeX(a3HbI HCTOYHUK?

3. [lepeuncnure cnocoObl CcoOeIUHEHUST OOMOTOK Tpexda3zHOro
UCTOYHUKA.

4. Yrto Takoe HEUTpaJIbHBINA IPOBOA?
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5 Kakoe HanpsxkeHue Ha3piBaeTcs (pa3HbIM, JIMHEHHBIM?

6. Yro 03HaYaeT CUMMETPHUYHAA U HECUMMETPUYHAs Harpy3ka?

7 YTo Takoe HanpsHKEHUE CMEIICHHS] HeUTpaiu?

8. Kaxk onpenenuts TOK B HEUTPAIBHOM MPOBOJIE ITPU CUMMETPUYHOU
Harpyske?

9. Yemy paBHa MOIIHOCTH Tpex(azHOHl CHUCTEMBI B CUMMETPUYHOM
pexume?

10.  UYro Takoe ogHO-, IBYX- U Tpex(a3zHoe KOPOTKOE 3aMbIKaHUE?

Cnucox numepamypot:

1. TpyOHukoBa, B. DiekTpoTeXHUKa U 3JIEKTPOHUKA: ydyeOHoe nocodue /
B. TpyOuuxoBa; Kadeapa Tteopernueckoii u  oO0ImeH 3ICKTPOTEXHUKH,
MunucrepcTtBo oOpa3zoBanusi U Hayku Poccuiickoit @enepaunn, denepanpHoe
roCy1apCTBEHHOE OIO/I)KETHOE 00pa30BaTEIbHOE YUPEKICHNE BbICILIETO
MpO(ECCUOHAIBHOTO oOpa3oBaHus «OpeHOyprckuii roCcyJapCTBEHHBIM
yauBepcutet. - Openbypr: OI'Y, 2014. - Y. 1. Dnexrpuyeckue 1enu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To »xe [Dnekrponnsii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexTpoTrexHuka W DJIEKTPOHHKA [DJIEKTPOHHBIN
pecypc]: yue6Hoe nocodue / A.B. benoycoB. — DJIEKTpOH. TEKCTOBBIC TaHHBIC. —
benropoxa: benropoackuii rocyaapCTBEHHBIA TEXHOJIOTHUYECKUM YHUBEPCUTET HUM.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum noctymna:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3IEKTPOTEXHUKA: y4e0.-METO/. MOcoOue / aBT.-COCT.
H.B. bananauna ; Ces.-KaB. denep. yu-T. - CtaBponons : CKOVY, 2014. - 96 c. -
bubmuorp.: c. 95

4. l'opnenko /[.B. DnekTpoTeXxHUMKAa U BIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / J.B. T'opnenxo, B.M. Hukynun, /[.H. Pe3enbkoB. —
DJIeKTPOH. TeKCTOBbIe AaHHbIe. — Capatos: At [Iu Op Meaua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum nocrtyma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckan paboma Ne7

Tema: OnpeneneHue NOKa3aHU aMIIEpMETPOB, BOJIBTMETPOB U BATTMETPOB
B LIETSIX [TOCTOSIHHOTO U CUHYCOUAAJIBHOTO TOKOB

Ilenwy: HayunTtbes pacCUMTHIBaTh MOKa3aHUS MPUOOPOB PA3THYHBIX
MU3MEPUTENBHBIX CUCTEM B LIEISAX TOCTOSHHOTO U CUHYCOUJAIIBHOTO TOKOB.

3Hnanua u ymenus, npuodpemaemole 00y4aOuWUMCaA 6 peyivmame
0CGOCHUS MeMbl:

B pe3ynbrare BHINOTHEHUS MPAKTUYECKOTO 3aHATHS Y CTYJIEHTa
dbopmupyroTCA:

3nanua:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIECKTPOTEXHUUYECKUX U

AIIEKTPOHHBIX MPUOOPAX M YCTPOUCTBAX;

° OCHOBHBIX MMAPaMETPOB M XaPaAKTEPUCTUK IIECKTPOTCXHUUECKUX U
AIIEKTPOHHBIX YCTPOUCTB B COCTaBE HHPOPMAITMOHHBIX CUCTEM;

Ymenusn:

° aHATM3UPOBATh MPOIIECCHI, TPOUCXOAIINE B AICKTPOTEXHUICCKUX U
ANEKTPOHHBIX TPHOOpPaX, YCTPOHCTBAX W CHUCTEMax U TMPUMEHSATH METObI
MaTeMaTHYECKOr0  aHajdu3a M MOJICIMPOBAHHUSA B TEOPETHUYCCKHX M
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUX;

° BBITIOJTHATHh paOOTHI 1O HAJIAKE, HACTPOIMKE, PEryIUPOBKE, OMBITHON
MPOBEPKE  DJICKTPOTEXHUYECKOTO ¥ DJIEKTPOHHOTO OOOpYJOBaHUS B  XOJIE
BHEJIPEHUS U DKCIUTyaTallud HPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

L HaBbIKaMM PCHICHUA SJICKTPOTCXHUYCCKHUX U CXCMOTCXHUYCCKUX

3a/1a4 B IPo(PeCcCHOHATBLHOM NI TETLHOCTH.

L HaBBIKaMH TCXHHNYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

QJICKTPOHHOI'O 060pyz[013aH1/151 B XOJC SKCILTyaTallun I/IHq)OpMaI_[I/IOHHBIX CHCTCM
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AKmyanvHocms memoi:
3akirodaercss B HEOOXOJUMOCTH ONPEAENATh MOKa3aHUs H3MEPHUTENbHBIX

IpUOOPOB.

Teopemuueckaa uwacmao:

[Io Tumy oTcYeTHOro MexaHu3Ma Bce u3MeputTenbHble npubOopsl (MII)
MOJIpa3eNiAioT Ha aBe rpymmsl: aHanoroseie (AUII) u uudpossie (LIUIT). B AUIL
MOKAa3aHUs SBISIOTCA HENMPEPBHIBHON (yHKIMEH M3MEHEHHS] BXOTHOU M3MepsSeMOit
BENMYUHBL.  Dnekrpomexanudeckue MII  ocHoBaHbl Ha npeoOpa3oBaHUU
ANEKTPUYECKOM HEPruu BXOJHOIO CHUTHAJAa B MEXAHUYECKYIO0 SHEPTHIo, 4allle
BCEro, YIVIOBOE IMEpPEMENIEHUE TMOJBMXKHOIO OTCYETHOTO YCTpOWCTBa. ITH
NpuOOpBl I CBOEM pPabOThl 3a0MparOT HEKOTOPYIO SHEPIHI0 OT H3MEPSIEMOM
nenu. BkiroueHne Takux NOpUOOPOB B HCCIEAYEMYIO AJIEKTPUYECKYIO LEIb
U3MEHSET pPEXUM ee paboThl M, Kak pe3yJbTaT, OOYCIIaBIMBAET MOSIBICHUE
HNOTPEIIHOCTA B3aUMOJAEUCTBUS NpHOOpa B U3MEPSIEMON LIENH, T.€. MOSABIAETCS
METOINYECKAas IIOTPEMIHOCTh U3MEPEHHS.

B LI uzmepsemas wiv mpornopiuoHaibHas el BeJIMuyuHa npeodpazyercs
B UHCJIOBOM HKBUBAJICHT, KOTOPBIM BBIBOAUTCS Ha IU(POBON WHIUKATOP
(mucmneit).  CoBpemennble [IHUII  mocTpoeHbl € MCHOJB30BAHUEM  WITU
MUKPOKOHTPOJUIEPA, WM MHKPOIIPOLIECCOPA, YTO CYIIECTBEHHO IOBBIIIAET
POU3BOAUTENLHOCT, W To4yHOCcTh [[UIl. DOTtm  mpubopsl MoOryr uMeTh
JOTIONTHUTENbHBIE ~ (QYHKIIMA IS OOpabOTKH  PE3yslbTaTOB  W3MEPCHUS,
aBTOMATUYECKOTO BBIOOpa MpENEeioB H3MEpPEHHE, pPaclo3HaBaHUS TOJSIPHOCTU
MOCTOSIHHOTO HANpsDKeHUs W T.J., a HEKOTOpble U3 HUX MOTYT OBITh
3a/IeiCTBOBAaHHBIMA B ABTOMAaTHU3UPOBAaHHBIX HW3MEPUTEIBHBIX YCTAHOBKAX U
cucteMax. B mpakTHKe 3IEKTPUYECKHMX HM3MEPEHUN BCE IIMPE HCIOJIb3YIOTCS
1M poBbIE METOJIBI U CPEACTBA IPEOOPa30BAHMs, XPaHECHUS, 00pa0OTKH, TIEpeiaun
u mpeacrasienuss uHGopManuu. [{udpoBbie mMpuOOPHI BHITECHSIOT aHAJIOTOBBIC
CpPEICTBAa INpPU M3MEPEHHU CaMbIX pa3IUyYHbIX (u3nueckux BenuuuH. Cpenu

U(POBBIX CPEICTB U3MEPEHUIN MOKHO BBIIEIUTH JBE OOJBIINE TPYIIIbL:
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U3MEpUTENbHBIE IPUOOPBI U U3MEPUTENbHBIE peoOpa3zoBaTenu. K nepBoit rpymnmne
0ObIYHO OTHOCAT aBTOHOMHble MWII, npenHasHaueHHbIE B OCHOBHOM IS
CTaTUYECKUX OJHOKPATHBIX HW3MEPEHHI, OOBIYHO BBINOJHAEMBIX BPYUYHYIO
ormepatopoM (mosb3oBareneMm). Ko BTopoll rpymme OTHOCAT —LU(POBBIE
npeoOpa3oBaTey, UCHOJIb3YEeMbIE B COCTaBe HH(DOPMAIMOHHO-U3MEPUTENBHBIX
CUCTEM, HW3MEPUTEIBLHO-BBIUNCIUTENBHBIX cucteM u T.1. IIpeoOpa3oBarenu
00J1a/1a10T BEICOKHM OBICTPOJICHCTBUEM.

OCHOBHBIE TOHATHS 00 3JIEKTPOMEXAHMUYECKUX HM3MEPUTEIBHBIX MPUOOpax
(BMUII). DMUII otHOCcsaTcs k aHanoroBeiM HMII. dynkumonupoBanue OMMUII
OCHOBAaHO Ha HCMOJb30BAHUM H3MEPUTENbHBIX MexaHu3MoB (M), B KOTOpBIX
peanusyloTcs  paziuuHble  (pusnueckue npuHmunel. WM obecneunBaer
npeoOpa3oBaHUE 3HAYEHUS HU3MEPSIEMOW BEJIMYMHBI B IMPONOPLUHUOHAIBHOE
M3MEHEHUE MOKa3aHUsl OTCYETHOTO yCTPOMCTBA, HANPUMEp, CTPENIKU Npubdopa. B
TX VM BBI3BIBAIOIIEMY TIOBOPOT CTPEJIKM MOMEHTY BpallleHus!, (yHKIMOHAIBHO
CBSI3aHHOMY C M3MEpPAEMOM BEJIMYMHOM (Yallle BCEro ¢ TOKOM B M3MEPUTEIbHOU
KaTylIKe), MPOTUBOACHCTBYET MOMEHT COINPOTHUBIICHHS 3aKpy4HMBArOLIEHCS
OpPYKUHBI.

B 3aBucumocTH oT ucnoas3yemoro B npudbope MM paznuyaror cieayromnye
OMMUII:a)MarHuTOANEKTPUUECKHE;0 )BBIPSIMUTENBHBIE;B)

TEPMOIJIEKTPUUYECKHUE; T') JIEKTPOMArHUTHBIE; ) SJIEKTPOIUHAMUYECKUE; €)
ANEKTPOCTATUYECKUE; K) UHAYKIIMOHHBIE.

B 3aBucumocTH oT npuHLMna ucnoyiHeHus MM, cxeMsl ero ucrosib30BaHus
B UII peanuzyrorcss mpuOOpsl AJid U3MEPEHUs] TOKA, HANPSLKEHHs, MOIIHOCTH,
AJIEKTPUYECKON DHEPIUU U T. I.

N3MepeHne MOIHOCTH B LEMAX MOCTOSTHHOIO M IEPEMEHHOTO 0JIHO(A3HOTO
TOKa MPOU3BOJUTCS BaTTMETpaMH. BarTMeTpsl UMEIOT JBE OOMOTKHU: TOKOBYIO U
HanpspkeHusl. HampaBieHue OTKJIOHEHUSI CTpeNKd npubopa 3aBUCHUT  OT
MOJIKJIFOUEHUs OOMOTOK BaTTMETpa, MOSTOMY UX 3aXKHMbl UMEIOT CIELUATbHYIO
MapKUPOBKY, 00€CIEYMBAIONIYI0 MPAaBUIBHOE MOJKIIOYCHHE MpUOOpa. 3a)KUMBI,

0003HaYCHHEIC 3HAKOM * (3B€3I[O‘IK3), COCAUHAIOTCA C IMTPOBOJAMHU, HAYIIUMHU OT
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MCTOYHHKA MUTAHUS. 3a)KUMbI, HE UMEIOIIME 3TOr0 0003HAUYECHHMS, TOIKITIOYATCS
K HarpyskKe.

[Ipn moaBemeHnr K OOMOTKaM BaTTMETpa HAIPsHKEHHWs Ha HArpy3Kd W
MPOTEKAIOIIET0 TOKa 4Yepe3 Harpy3kd IOKa3aHus IpuOopa OINpeesstoTcs
BBIPAKECHUAMU: B LENAX NOCTOSHHOro Toka P = U-l; B memsax cMHyCOMAaIbHOIrO
toka P = U-I-cosq, rne ¢ — yron casura ¢a3 Mexay BEKTOpaMU HAIPSHKEHUS U

TOKa.

3aoanue:

3aoaua Nel

OnpenenuTs nokasanus NU(GPOBOro aMIEPMETPa U BATTMETPA, BKIFOYEHHBIX JUIS
U3MEpEeHUN B ImocnenoBarenbHyl0 RL-nienb, ecau HampsbkeHME Ha BXOJAE  IIEMH
u3MeHsieTcst 1o 3akony () = 12 + 50 * V2 * sin®( * )). Ilapamerpsr merm: R = 3 O,
XL =4 Owm.

3aoaua No2

W3meputenbHblii MpubOp € MaKCUMaldbHBIM OTKJIOHEHHEM yKa3aTelld,
COOTBETCTBYIOIIMM TOKY 50 MKA, UMEET BHYTPEHHEE CONPOTHUBIICHUE, PABHOE 5
kOM. Kakoe myHTHpytol1ee CONpOTUBIIEHUE HYKHO MOJIKIIOYUTH, YTOOBI IpUOOp
u3mepsn Tok B mpeaenax 0 — 1 A? Kakoe conpoTUBIEHHE HYXHO MOAKIIOYUTH
MOCJIEIOBATEIbHO JJII TOr0, 4YTOOBI MPUOOP MOT H3MEPUTHh HAIpPSHKEHUE B

npenenax 0 — 10 B?

3aoaua Ne3

Onpenenuth mpeaen u3MepeHus Toka [1 B cxeme JBYXIpEAEeIbHOTO
MUWIIMaMnepMeTpa (puUCyHOK 7.1) € TOKOM TMOJHOIO OTKJIOHEHUSI pPaMKHU
U3MepUTeNbHOTO MexaHu3ma Ia = 50 MxA, BHyTpeHHUM comnpoTuBieHrneM Ra = 1,0

KOM. 3HaueHHs] CONMPOTUBJIEHUN PE3UCTOPOB cTyrneHdaroro myHra Ri1 = 0,9 Ow,

R2=0,1 Om.
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Pucynok 7.1 — IlpuHiunuanbsHas cxema

3aoaua Ned

Omnpenenuth 3HAYEHHE COINPOTUBIICHUS J100aBOYHOro pe3uctopa Ry,
BKJIFOYEHHOTO TOCJIEOBATENBHO B LEMb MArHUTOAJIEKTPHUUECKOTO BOJIBTMETpA C
npeaenom uzMmepenuss 30 B, BHyTpeHHumMm conpotuBieaneM Rv = 1000 Om u
mkaion Ha 150 nenennid s pacuMpeHus peaena U3MEpEeHUs HapsKEHUS 10

300 B. Uemy paBHa 11eHa qeIcHUS?

Konmponsuwvie éonpocwi:

1. [Touemy Heb3s MOAKITIOYATH aMIIEPMETP HETIOCPEACTBEHHO K
HMCTOYHHUKY HAMPSHKCHUS?

2. Crnenyet 11 coOMI0OAaTh MOJMSIPHOCTH MOJIKIIOUEHUS IU(PPOBOTO
BOJIBTMETPA K LIENH, B KOTOPOU MPOTEKAET NOCTOSIHHBIN TOK?

3. KakoBbI IpUHIMIHATBHBIE 0OCOOSHHOCTH MCIIOJIH30BaHMS ITU(DPOBBIX

aMIIEPMETPOB U BOJIBTMETPOB?

4, J71s1 4ero ucnoab3yrTCs TpaHchopMaTopsl Toka?
5. UemM omaceH pa3pbIiB BTOpUYHON 00OMOTKH TpaHchopMaTopa Toka?
6. KakoBbl 3Hau€HUSI HOMUHAJIBHBIX BTOPUYHBIX TOKOB

TpaHCc(OPMATOPOB TOKA U U3 KAKUX COOOPAKEHUI OHU YCTAHOBJICHBI?
7. J1Jist uero ucnonb3yrTes TpaHchopMaTOphl HANPSKEHUA?
8.  Uemy paBHBl HOMUHAJIbHbIE BTOPUYHBIEC HAIIPSIKEHUS

TpaHCHOPMATOPOB U U3 KAKUX COOOPAKEHHI OHU YCTAHOBIICHBI?
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9.  Jlns yero npu U3MEPEHUAX HCIIONB3YIOTCS IIYHTHI?

10. st yero mpu U3MEPEHUSIX UCTIOIB3YIOTCS JOOABOUHBIC
CONPOTUBJICHUSA?

11. Tlpuemute hopMyiy nmpeodpa3zoBaHus aMIIepMeTpa ¢ ITyHTOM?

12.  IlpuBemute hopmyiy npeodpa3zoBaHus BOJIbTMETPA C J0OABOUYHBIM
COTIPOTUBIIEHUEM? 3a4€M HCIOJIB3YIOT HECKOIBKO JOOABOUHBIX COMIPOTUBIICHU?

13. Kak onpezaensercsi BXOJHOE COMPOTUBIICHUE aMIIepMETpa U

BOJILTMETpA?

Cnucox numepamypot:

1. TpyOHukoBa, B. DiekTpoTeXHUKa U 3JIEKTPOHUKA: ydyeOHoe nocodue /
B. TpyOuuxoBa; Kadeapa Tteopernueckoii u  oO0ImeH 3ICKTPOTEXHUKH,
MunucrepcTtBo oOpa3zoBanust W Hayku Poccuiickoit ®enepaunn, denepanbHoe
roCy/1apCTBEHHOE OIO/I)KETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIETO
MpO(ECCUOHAIBHOTO oOpa3oBaHus «OpeHOyprckuii roCcyJapCTBEHHBIM
yauBepcutet. - Openbypr: OI'Y, 2014. - Y. 1. Dnexrpuyeckue 1enu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To »xe [Dnekrponnsiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexTpoTrexHuka W DJIEKTPOHHKA [DJIEKTPOHHBIN
pecypc]: yue6Hoe nocodue / A.B. benoycoB. — DJIEKTpOH. TEKCTOBBIC TaHHBIC. —
benropoxa: benropoackuil rocyaapCTBEHHBIM TEXHOJOTUYECKUNA YHUBEPCUTET UM.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum noctymna:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTPOTEXHUKA: Y4e0.-METO/l. MOcoOue / aBT.-COCT.
H.B. bananauna ; Ces.-KaB. denep. yu-T. - CtaBponons : CKOVY, 2014. - 96 c. -
bubmuorp.: c. 95

4. l'opnenko /[.B. DnekTpoTeXxHUMKAa U BIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / J.B. T'opnenxo, B.M. Hukynun, I.H. Pe3enbkoB. —
DJIeKTPOH. TeKCTOBbIE AaHHbIe. — Capatos: Al [Iu Op Meaua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum nocrtyma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckaa padoma Ne8

Tema: Pacuet nosiynpOBOJHUKOBBIX JIMOJOB

Ilenw: HayunTtbest pacCUUTHIBATh MOTYTPOBOAHUKOBBIE TUOIbI

3nanua u ymenusa, npuoopemaemvie 00YUAIOWUMCA 6 pe3yiibmame
0CBOCHUA MeMbl:

B pesynbrare BBHIMOTHEHUS MPAKTHICCKOTO 3aHATHS Y CTYICHTA
bopMupyroTCS:

3Hanusn:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIECKTPOTEXHUUECKUX U

AJIEKTPOHHBIX MPUOOpax U YCTPOIMCTBAX;

° OCHOBHBIX MMAPAMETPOB U XaPAKTEPUCTUK IIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOMCTB B COCTaBE MHPOPMAIIMOHHBIX CUCTEM;

Ymenusa:

° aHAJIM3UPOBATh MPOIIECCHI, MPOUCXOAIINE B AJIECKTPOTEXHUUYECKUX U
AJIEKTPOHHBIX TPUOOpax, YCTPOMCTBAX W CHUCTEMAaX M MPUMEHSITh METOJIbI
MaTeMaTUYECKOro  aHajiu3a W MOJEIMPOBAHUSA B  TEOPETUUYECKUX U

OKCIICPUMCHTAJIbHBIX MUCCIICAOBAHUAX

o BBITIOJIHATH Pa0OTHI M0 HAJAJKE, HACTPOUKE, PETYIUPOBKE, ONMBITHON
MPOBEPKE  DIIEKTPOTEXHUYECKOTO M 3JIEKTPOHHOIO O0OpYIOBaHUA B XOJ€

BHEJIPEHUS M KCILTyaTalluk HHGOPMAITMOHHBIX CUCTEM;
Baaoenusa:

L HaBbIKaMH PCHICHUA DJICKTPOTCXHUYCCKUX U CXCMOTCXHUYICCKUX

3a/1a4 B MPO(PEeCCUOHATBLHOM 1ESITeIbHOCTH.

L HaBBIKaMH TCXHHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

QJICKTPOHHOI'O 060pyz[013aH1/151 B XOJC SKCILTyaTallun I/IHq)OpMaI_[I/IOHHI)IX CHCTCM
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AKmyanvHocms memoi:
3aKirodaercss B HEOOXOAMMOCTH OIPEAETATh OCHOBHBIE XapaKTEPUCTUKU

JINOJIOB.

Teopemuueckasa yacmop:

JIBYX3JIEKTPOAHBIA MOJIYIIPOBOAHUKOBBIA 3JIEMEHT — MO COAECPKUT N - U P
-npoBoAsiuic ciou (puc. 8.1). B n-mpoBojsiieM ciaoe B KauyecTBE CBOOOIHBIX
HOCHTEJIEeH 3apsiia IpeodIaiatoT ANEKTPOHBI, a B P-MPOBOASINEM ciioe * nbIpku. B
pesyabrare n1ud@dy3un 3JIEKTPOHOB U3 N-00J1aCTU B P-00JaCTh U, HAOOOPOT, IBIPOK
13 p-o01acTH B N-00JacTh HA TPaHHULE CO3NAETCS MOTEHUUAIBHBIN Oapbep (pHuc.
8.1 au 0).

[Tpu npsIMOM NPUITOKEHHOM HANPSDKEHUU («+» K CIOI0 P, « - » K CIIOIO N)
MOTEHIUANbHBIA Oapbep YMEHBIIAETCS, U JUOJ HAYMHAET MPOBOAUTH TOK (IUOJ
oTKphIT). Ilpu oOpaTHOM HampsKEHUH MOTEHLIMAJIbHBIA Oapbep YBEIMYMBAETCS
(auon 3anepr).

BonbT-amMniepHas xapakTepucTHKa AMOAA MMEET BUJ, M300paKEHHBIM Ha

puc. 8.1B.

a) (P

L Y

CDICDICOICD
€ DAC DICDLC D,
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Pucynok 8.1 — JIByX31€eKTpOJHBIN MOITYIIPOBOAHUKOBBIN 3JIEMEHT

[Ipsmoii TOK uepe3 p-n mepexoi ONPeNesieTcsl HOCUTEISIMHU 3apsja,
HEOCHOBHBIMHU JIJI1 TOTO CJIOSI, KyJla OHM TPOHMKAIOT. B mporiecce IBUKEHUSI OHU

CTAJIKHNBAIOTCA C OCHOBHBIMH HOCHUTCIIAMHU JaHHOI'O CJIOA U pCKOM6I/IHI/Ip}7IOT. C 58



YBEIMYEHUEM MPSIMOTO TOKa IMAJCHUE HANpsHDKEHUS HAa JUOAE HECKOJBKO
Bo3pactaeT. [Ipu pekoMOMHAIIUKU MOKET BBIACISATCA DHEPTUSl B BUJE U3IyUYCHHS.
DTO SIBJIEHUE UCIIOJIb3YETCA B CBETOIUOAAX.

B oOpatHOoM HampaBlieHUHW Yepe3 AMOJA MPOTEKAeT TOJbKO HEOONBIIONW TOK
yT€UKH, OOYCIIOBJIEHHBII HEOCHOBHBIMU HOcUTENAMU. C yBeIM4eHHEM OOpaTHOIrO
HaIPSDKEHUS BBILIE MPEAECIBHO JOMYCTUMOTO IS JAHHOTO TUIIA AUO/Aa HACTYIAET
npoboil p-n nepexona. B nuogax pazauyHbIX TUIIOB OH MPOTEKAET MO-PA3HOMY: B
OOBIUHBIX BBIMPSMUTENBHBIX TUOAX — 3TO HEOOpaTUMOe paspyuieHue p-n
nepexofa B pe3yJbTaTe €ro NeperpeBa, B JABUHHBIX — IPOUCXOJUT JABUHHOE
Pa3MHOXEHUE HEOCHOBHBIX HOCHUTENEH, YTO MPHUBOJIUT K PE3KOMY YMEHBUIEHUIO
0oOpaTHOrO HaIpPsLKEHUsI HA HEM M YMEHBIICHHIO HarpeBa, B CTAOMIMTPOHAX — IIPU
YBEJIIMYEHUH 00OPaTHOIO TOKAa UMEETCS JOCTATOYHO MPOTSHKEHHBIN y4acTOK BOJBT-
aMIIEpHOM XapaKTEpUCTHUKH, HA KOTOPOM HANpsDKEHUE Majo 3aBUCUT OT TOKa
(3eHEepOBCKUI MPOOOIA).

OCHOBHBIE CTaTHYECKUE TNapamMeTpbl JUOJOB, TaKHE€ KaK IOpPOroBOe
Hanpsokenue Uo, mnpsmoe mnaaenue HampspkeHue Unmp, auddepeHunasbHoe
conpotuBieHue Ra, 00patHblil Tok losp, HANpsKEHHE CTAOUIU3ALNH CTAOUITUTPOHA
Uecr, MOXHO ONpENeNuTh IO BOJBTAMIIEPHOM XapaKTEPUCTHUKE, CHATON Ha
MTOCTOSIHHOM WJIM MEAJIEHHO U3MEHSIOLIEMCS TOKE.

[lepekimroueHne auo1a U3 3aKphITOrO COCTOSIHUS B OTKPBITOE MPOUCXOIUT HE
MTHOBEHHO. DTO MOYKHO Ha0Jt0/1aTh Ha dKpaHe ocuuiuiorpada, eciu NpuioxuTh K

JIMOTy HANPSDKEHHE MPSIMOYTOJIBHON (DOPMBI BBICOKOH 4acTOTHI (puc. 8.2).
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Pucynok 8.2 — BosibT-aMriepHasi XapakTEpUCTHKA MOJYIPOBOJHUKOBOTO
auona
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[Tpu mepexonme W3 3aKpHITOTO B OTKPBITOE COCTOSHHE HEOOXOIUMO BpeMs
ter, HEOOXOAMMOE AJIi paccachlBaHMsI M30BITOYHBIX 3apsAOB MOTEHIHMAIBLHOTO
6aprepa u goctxeHus 1upGHy3nOHHOTO PABHOBECHS.

[Tpu mepexoje U3 OTKPHITOTO COCTOSIHUSA B 3aKPHITOC HEOOXOAUMO BpeMs 11,
32 KOTOPOE PaccachIBalOTCs U30BITOYHBIE HOCUTENN U BpeMs 12, 32 KOTOPOE BHOBb
yCTaHaBIMBAETCA NOTEHIHAIBbHBIN Oapbep. O0uiee BpeMsi BBIKIFOUEHUS teoncn = 1 +
t2. Ha srame t1 uepe3 nuoa mpoTekaeT O0JbIION 0OpaTHBIN TOK, a HANMpsDKEHUE Ha
HEM yObIBaeT, coxpaHss mpsiMoe HampasieHue. Ha stame t2 Tok oOpaTHBI TOK
yOBbIBaeT 40 HOPMAJILHOTO 3HaueHUs. PeanbHas kapTuHa, HaOIIOAaeMasi Ha SKpaHe
ocuusuiorpaga, MOXKET HECKOJBKO OTIMYaThCA OT ONUCAHHOM U3-3a BIIMSHUSA

BXOJIHOM €MKOCTH ocimiorpada 1 MOHTaxa.

3aoanue:

3aoaua Nel

Onpenenuth nuddepeHnraibHOe COMPOTUBICHUE JMOJA TPU MPSIMOM U
0o0OpaTHOM CMEIICHUH, €CITU TIPH U3MeHeHuHu npsimoro HarpsikeHuss Unp ¢ 0,75 10
0,85 B mpsimoit Tok Inp m3menmsics ¢ 25 1o 85 MA, a npu U3MEHEHUU 0OpPaTHOTO

HanpspkeHust Uosp ¢ 5 10 10 B o6patabiii TOK losp m3Menucs ¢ 20 go 40 MxA.

3aoaua No2
OnpenenuTs U3MEHEHHUE IMPSMOr0 TOKa 4Yepe3 KPEMHHMEBBIM AHOI TIPU
n3MeHeHn” TpsiMmoro Hampspkenus Unp ¢ 1,0 mo 1,1 B, ecnun muddepennmnanpHoe

COIIPOTHUBJICHUE JIMOJIa HA 3TOM yYaCTKe rmp = 8 OM.

3aoaua Ne3
[Io BosbT-ammepHO#l xapaktepucTuke mguoaa [9I' (puc. 8.3) Halitu
COTIPOTUBJICHUE TIOCTOSSHHOMY TOKY B MPSMOM W OOpaTHOM HANpaBJICHUU TPHU

npsiMmoM HanpspkeHuu Unp=0,4 B u o6patHoM Hanpsikenun Uobp = 20 B.
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Pucynok 8.3 — BonbT-amniepHas xapakrepuctuka auoaa 9T

3aoaua Ned
[Io BompT-ammepHor  xapakrtepuctuke guoma J9I'  ompenenutsb
muddepeHnranbsHoe CONpoTUBIICHHE TpU npsaMoM HampspkeHuun Unp=0,56 B u

obpatHoM Hanpspkenun Uoop=15 B.

3aoaua Ne5
KakoBo nuddepennuanbioe conporuBienue auona J9I° B mpsimom
HaNpaBJICHUU NPU CIEAYIOIINX 3HAYEHHAX npsiMoro Hanpsbkenus: 0,16; 0,24; 0,4;

0,48; 0,56; 0,72 B. IToctpouts rpaduk 3aBUCUMOCTH Inp = T(Unp).

3aoaua Neb
KakoBo muddepennmansuoe comnportuBienue nuoma J9I° B oOpaTHOM
HaIpaBJIeHUW MpPU CIAEAYIOIUX 3HAUYCHUAX oOpaTHoro Hampspkenus: 10; 20; 25;

30; 35 B. [ToctpouTts rpaduk 3aBUCUMOCTH Toop = F(Uoop).

Koumponwvnwie éonpocot:

1. [Touemy y nuopna llIoTkn moporoBoe HanpsHKEHUE MEHBIIIE, YEM Y
BBITIPSIMUTENILHOTO AMOIa U UMITYJILCHOTO AM0/1a, & 00paTHBIN TOK O0JbIIe?

2. Kako#i U3 ucnbITaHHBIX IMOJIOB UMEET HAaUMEHbIIIee ObICTPOICUCTBIE

U rouemy?
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3. YeMm oTimyaeTcs BOJIbTaMIICpHAadA XapaKTCPHUCTUKA JUOAA, CHATAA IIPpU

BBICOKOHM 4aCTOTE OT CTaTUYECCKOM XapaKTepI/ICTI/IKI/I?

Cnucok numepamypoi:

1. TpyOHukoBa, B. DnekTpoTexHUKa U 3JIEKTpOHUKA: ydyeOHoe rmocodue /
B. Tpybnmkoma; Kadenpa TeopeTmdyeckoii u 00meld AICKTPOTEXHUKH,
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit @enepannu, denepanbHoe
rOCyIapCTBEHHOE OIOKETHOE 00pa30BaTEIIbHOE YUPEIKACHHUE BBICIIIETO
po(heCCUOHATIBHOTO oOpa3oBaHMUs «OpeHnOyprekuii roCyJapCTBEHHBIM
yHuBepcuteT». - Openoypr: OI'Y, 2014. - Y. 1. Dnekrpuueckue uenu. - 137 c.:
cxeMm., wi. - bubmuorp. B kH.; To ke [Dnekrponnsii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexTpoTrexHuka W DJIEKTPOHHKA [DIEKTPOHHBIN
pecypc]: yue6Hoe nnocodue / A.B. benoycoB. — DJIEKTpOH. TEKCTOBBIC TaHHBIC. —
benropoxa: benropoackuii rocygapCTBEHHbIM TEXHOJOTUYECKUN YHUBEPCUTET M.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum pnoctyma:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTPOTEXHUKA: Y4e0.-METO. MOCOOHe / aBT.-COCT.
H.B. banannuna ; Ces.-KaB. denep. yu-T. - CtaBponons : CKOVY, 2014. - 96 c. -
bubmuorp.: c. 95

4, l'opnenko /[.B. DnekTpoTeXHUKa WU ANEKTPOHUKA [DNEKTPOHHBIN
pecypc]: npaktukym / J.B. I'opaenko, B.M. Hukynun, J[.H. Pe3enbkoB. —
DJIeKTPOH. TeKCTOBbIE AaHHbIe. — Capatos: At [Iu Op Meaua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum nocrtyma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckaa padoma Ne9

Tema: Pacuer oHO- 1 JBYXIIOJIYIIEPUOIHBIX BBIIPAMUTENEH

I]ens: HayunTbcst paCCUMTHIBATD MMAPAMETPHI OJHO- U JBYXIIOIYIIEPUOIHBIX
BBIIIPSIMUTEIICH.

3nanua u ymenusa, npuoopemaemvie 00YUAIOWUMCA 6 pe3yiibmame
0CB0EHUA MeMbl:

B pesynbrare BHINOJIHEHUS TPAKTUYECKOTO 3aHATUS Y CTYCHTA
dbopmupyroTCcs:

3Hanusn:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIEKTPOTEXHUUYECKUX U

AIIEKTPOHHBIX MPUOOPAX M YCTPOUCTBAX;

° OCHOBHBIX MTAPAMETPOB U XaPAKTEPUCTUK IJICKTPOTCXHUUECKHUX U
AIIEKTPOHHBIX YCTPOUCTB B COCTaBE HMH(POPMAITMOHHBIX CUCTEM;

Ymenusa:

° aHAJU3UPOBATH MPOIECCHI, MPOUCXOIAIINE B JICKTPOTCXHUUSCKUX U
ANEKTPOHHBIX TPHOOpaxX, YCTPOWCTBAX M CHCTEMaX H NPHUMEHSATH METOMIbBI
MaTeMaTHYeCKOro  aHajlh3a MW MOJCITUPOBAHMS B  TEOPETHUECKHX U
AKCIIEPUMEHTAJILHBIX UCCIICIOBAHUSIX;

° BBITIOJTHATH paOOThI 1O HaJaJKe, HACTPOUKE, PEryIUPOBKE, OMBITHOM
MPOBEPKE DJIEKTPOTEXHUUYECKOTO U DJEKTPOHHOIO OOOPYJIOBaHHUS B XOJ€
BHEJIPEHUS U DKCIUTyaTallud MHPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

L HaBbIKaMH PCHICHUA DJICKTPOTCXHUYCCKUX U CXCMOTCXHUYICCKUX

3a/1a4 B MPo(PeCcCHOHATBLHOM NI TETHOCTH.

L HaBBIKaMH TCXHHNYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

AIIEKTPOHHOTO 000PYI0BAaHUS B X0JI€ IKCIUTyaTalluu MH(GOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:

3aKJIroyaeTcs B HGO6XOI[I/IMOCTI/I OIIPCACIIATH IIaPaMCTPhI BBITIPAMHATCIIA.

Teopemuueckas uacmo:

OcHOBHasi 4YacTh JJEKTPOSHEPIHMHM BbIpAOATHIBAETCS W Iepeaacrcss OT
TEHEpaTOpPOB K MOTPEOUTENSAM B BHUJI€ SHEPTUU NEPEMEHHOro Toka. [[ns nuranus
noTpeOuTenel IMOCTOSHHOTO TOKAa MCIOJNB3YIOT  BBIIPAMUTENN, KOTOpBIE
BBITIOJHSIOT, B OCHOBHOM, C HCIIOJIb30BAaHUEM IOJIYIPOBOJIHUKOBBIX MpHOOpoB. B
cXemax HEYIpaBISIEMbIX BBIIPSIMUTENEH HCHOJb3YIOT AUOJbI. B 3aBUcMMOCTH OT
MOIIIHOCTH HAarpy3ku U TpeOOBaHUN K KAueCTBY BBIIPSMIICHHOTO HaNpsHKEHUS
IPUMEHSIOT Pa3JINYHBIE CXEMBI BBIIIPSMIICHUS.

Haubonee npocroil sBisercs cxema OJHO(A3HOIO OHOIOJIYIEPUOIHOTO
BhIIpsIMIIEHUS (puc. 9.1), ncnonp3yeMas i MOTpeOuTeneil Mamoil MOUIHOCTH,
JOITYCKAIOIIUX 3HAYUTENbHBIA YPOBEHb MYJIbCAUN BBIIPSIMIECHHOTO HAMPSKEHUS.
®opma KpUBOIl BBINPSAMICHHOIO TAKUM BBIIPSAMUTEIEM HamnpsoKeHUs (KUpHas
JUHUS) TpeacTaBieHa Ha puc. 9.2. Jlns criaxuBaHUS MyJbCalUi HANpPsKEHUS
napajuleIbHO Harpy3ke OOBIUHO BKJIIOYAIOT 3JIEKTPOJIMTUUYECKUN KOHAECHCATOP

OOJIBIIION EMKOCTH.
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Pucynok 9.1 — Cxema ogH0(a3HOTO OAHOIOIYTIEPUOTHOTO BBITTPSIMIICHUS
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Pucynox 9.2 — ®opma KprBOil BRIPSAMICHHOTO HAMIPSKEHUS

[Ipy nmnuranuu OT oAHO(A3HOM LEenu Yale HOPUMEHSIOT CXEMBI
JBYXIIOJIYTIEPUOJAHOTO BBIIPSMIICHUS, UMEIOIINE 3HAYUTEIbHO MEHBIIUN YPOBEHb
MyJIbCALMI BBIMPAMIIEHHOTO HanpsbkeHus. CyliecTByeT JBa BHJIa TAKHX CXEM: CO
cpeaneit Toukoi (puc. 9.3) u mocroBas (puc.9.4). Ha cxemax HampaBlieHHE TOKa
MOKa3aHO CIUIOIUHBIMM CTpPEJIKaMU MpPU OJHOM MOJSPHOCTH MHUTAIOIIETO
HalpsOKEHUST M IMYHKTHPHBIMU — TP [POTHBOINOJOXKHOK. JloCTOMHCTBOM
MOCTOBOM CXEMBbI SIBIIIETCS OTCYTCTBHE TpaHchopmaropa CO CpeIHeld TOYKOU
BTOPUYHOM OOMOTKH. BmecTe ¢ Tem, B 3TOll cXxeMe TOK OAHOBPEMEHHO MPOXOJIUT
4yepes3 J1Ba MOJa, a HE Yepe3 OAMH, KaKk B CXEME€ CO CpPEAHENl TOYKOH, IMO3TOMY
najieHue HalpsDKEHUs Ha IM0J/1ax B 3TOM cxeme Oyner B ABa pasa Oosblie. B cBsi3u
C OTMEUYEHHBIM OOCTOSITEIbCTBOM CXEMY CO CPEIHEN TOUKOM MPeaNOoUTUTEIbHEES
UCIIOJIb30BaTh MPU OOJIBIINX TOKAX.

KpuBast BBIIPSAMIEHHOTO HANIPSKEHUS AJ11 00EUX CXEM BBITJIAIUT

OJIMHAKOBO, OHA TpeJICTaBlIeHa Ha puc. 9.5.
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Pucynok 9.3 — Cxema BBIIPSIMIIEHUS CO CPEAHEN TOUKOM
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Pucynok 9.5 — OcuummiorpamMmma 1Mo JHOrO MOCTa

[ToTpebuTenn MOCTOSHHOTO TOKa OOJBIION MOIIHOCTH OOBIYHO MUTAKOTCS
4yepe3 BBIIPSAMUTENN OT TpéxdaszHpix nemnei. TpéxdasHpie cXeMbl BHIMPIMICHUS,
Kak u oxHodaszHble, OBIBAIOT  OJHOMOJYNEPUOAHBIMH (puc. 9.6) wu

JIBYXIIOJIyIIEpUOAHBIMU (pHC. 9.8).
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Pucynok 9.7 — OcunnnorpamMmma cxembsl MUTKEBUYA
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Pucynok 9.8 — Cxema JlapnonoBa
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Pucynok 9.9 — Ocummnorpamma cxemsl JlaprpoHoBa

Ha npomexytke 0<wt<30° HauGomblIas pa3HOCTh MOTEHIHANOB MEXIY
¢azamu C u B, mosromy OTKpBITBIMH OyAyT auonbl /[l6 1 /[3; Ha HPOMEXKYTKE
30°<wt<90° norenuman ¢assl A craner 6onbiue moteHmuana ¢Gpassl C, MO3TOMY
muon e 3akpoercs, a Jl2 — orkpoercs. B mocnenyronime uHTEpBasbl OyAyT

noouepénHo OoTkpuIThl: 90°<wt<I50° — R JI5; 150°<wt<210° — 4, J]5;
210%<wt<270° — Jla,J11; 270°<wt<330° — Js,/11; 330°<wt<30° — cHoBa /6,/[3 , u

T.1. Takum o0pazoM, MeXAy KaTOJHON M aHOJIHOM TpynnamMu AUOJI0B MOCTOSHHO
OyleT HampsbKeHHe, paBHOE HauOoJblieMy TI0 aOCOJIOTHOMY 3HAYEHUIO
JMHEWHOMY HamnpspKeHuto. KpuBas BBIIPSMIICHHOTO HaIpshDKeHHs Ha puc. 12.9
MMOKA3aHA JXUPHOU JIMHUEH.

Cpennee 3HadyeHWe BbIIPAMIECHHOTO HanpsbkeHUsT Uep UL CXEMBI
0/1HO(ha3HOTO OJHOMOIYNEPUOAHOTO BBIIPSMIIEHUS ONPEEISAETCS BhIPA)KEHUEM:

Uop=Un/r=N\2U/ 7=0.45U,

rne U — [eilcTByromiee 3HAUYEHUE TMEPEMEHHOIO CHHYCOMAAIBHOIO
HaIpsHKEHUS,

Um — aMmnTyiHOE 3Ha4€HHE IEPEMEHHOTO HAIIPSKEHUS.

JJ1st OCTabHBIX CXEM BBINIPSMIICHUS

Uep=(m/ rt)sin(m/ xt) Um=\/2(m/7r)sin(m/7t)U,

rae m — 4ucio ¢a3 BEIIPAMIISIEMOTO HaMPSHKEHUSI.
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3aoanue:

3aoaua Nel

Onpenenuts 3HaueHue lacp , lamax , UoOpmax wuaeanbHOTO BEHTHIIS
(mmoma) B Bempsmutene (puc. 9.10) u  koadbduiment Tpanchopmaluu
Tpancpopmatopa n, ecinu Ha Harpyske RH = 3 xOm cpemgnee 3HaueHHe

BoIpsiMiieHHOro HanpsbkeHus UH = 180 B. Hanpsoxenue cetn U= 220 B.

VD
i [P I

oo

Pucynok 9.10 — IlpuniunuaneHas cxema

o

3aoaua Ne2

JIns  MOCTOBOTO  BBIIPSMHUTENIBHOTO  YCTPOMCTBA  HCHOJIB30BAJIUCH
MOJTYIPOBOTHUKOBEIE AMOJBI. OnpeaenuTsh HeoOX0IUMbIE TapaMeTpbl BEHTUIIS U
BBIOpATh MO CMPABOYHUKY (C TMOMOIIBIO TaOJIUITBI) COOTBETCTBYIOIIUMA THIT AUOJIA,
€CJIM U3BECTHO, YTO B HArpy304HOM pe3UcTOope ¢ conpoTtuiieHneM RH = 600 Om
BeIpsiviieHHBId TOK IH = 200 MmA. Haiitu xoaddunment Ttpancpopmanuu

TpaHchopmaTopa, MOAKIOUYEHHOTO K ceTH ¢ HanpsbkeHuem Ut.

Tabmura 9.1
Tun H7A | 4202 | A207 | H217 | A226b | 12426 | 1302 | KJ202I'
Junoma
300 400 100 100 300 5000 1000 1000
50 100 200 800 400 100 100 100
3aoaua Ne3

Onpenenuth cperHee 3HAUYEHUE TOKAa B CXEME JABYXIOIYNEPHOIHOTO

BBITIpsIMUTENISI, eciid Ru = 2 kKOM, Usx = 50 sin ot B
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Konmponvnuvie éonpocwi:

1.  Hapucyiite cxeMbl BBIIPIMUTENEH U YKAKUTE MYTh IPOXO0KICHUS
TOKa MPU U3MEHEHUH MOSIPHOCTH MUTAIOLIETO HATIPSKEHMUSL.

2. OOBbsAcHUTE, TOUYEMY TIPH BBHIMPAMICHUH TPEX(HA3HOTO TOKA B CXEME C
HYJIEBOM TOUYKOW MOKET OBITh OTKPBIT TOJIBKO OJIMH MO, & B MOCTOBOM cXeMe —
TOJIBKO JIBa INOJIA.

3. OOBsCHUTE MOCIEI0BATEIBHOCTh OTKPBITUS AUOJ0B B TpEX(Pa3HOM
MOCTOBOH CXEME.

4. 1o xakoii (hopmysie MOKHO BBIYMCIIUTD 3HAUEHHE CPEIHETO
BBINPSMIICHHOTO HaIPS>KEHUS ?

5.  Ilouemy (pakTyeckoe BHIIPSIMICHHOE HAIPSHKEHUE HECKOJIBKO HHUKE

TCOPCTUUCCKHU BBIYMCIICHHOTO?

Cnucox numepamypol:

1. TpyOHukoBa, B. DieKTpoTeXHUKA U AIEKTPOHUKA: yueOHOe nmocodue /
B. TpyOonumkoBa; Kadenpa TeopeTudeckoi ¢ OOIIEH  AICKTPOTESXHUKH,
MunuctepcTtBo obOpazoBanusi u Hayku Poccuiickoit ®enepanuu, DdenepanbHoe
roCcyJIapCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKIACHNE BBICIIICTO
MpOPECCUOHATIBHOTO oOpazoBaHus «OpeHOyprekui rocyJapCTBEHHBIN
yauBepcutet. - Openbypr: OI'Y, 2014. - Y. 1. Dnexrpuyeckue 1enu. - 137 c.:
cxeMm., wi. - bubmmorp. B kH.; To xe [OnekrponHwlii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnexkTpoTexHuKa W SJIEKTPOHHUKA [DJIEKTPOHHBIN
pecypc]: yue6Hoe nocodue / A.B. benoycoB. — DJIEKTpOH. TEKCTOBBIC TaHHBIC. —
benropox: benropoackuil rocy1apCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET WM.
B.I'. IllyxoBa, 96C ACB, 2015. — 185 ¢. — 2227-8397. — Pexum noctymna:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTPOTEXHUKA: y4e0.-MeTO/. MocoOue / aBT.-COCT.
H.B. bamannuna ; Ce.-KaB. denep. yu-T. - CraBpomnons : CKOVY, 2014. - 96 c. -
bubmuorp.: c. 95

70


http://biblioclub.ru/index.php?page=book&id=330599
http://www.iprbookshop.ru/66690.html

4, l'opnenko [.B. DnekTpoTexHUWKa W 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / JI.B. I'opaenxo, B.1. Huxynun, J[.H. PesenpkoB. —
DneKTpoH. TeKcToBbIe nanHble. — CapatoB: At [Tu Op Meaua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum gocryma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckaa pavoma Nel0

Tema: Pacuer napameTpUueCKUX CTAOMIN3ATOPOB HANIPSHKCHUS

Ienw: IlonyunTh HABBIKK pacueTa MPOCTHIX CTAOMIN3ATOPOB HANIPSIKEHUS

3nanua u ymenusa, npuoopemaemvie 00YUAIOWUMCA 6 pe3yiibmame
0CBOCHUA MeMbl:

B pesynbrare BBHIMOTHEHUS MPAKTHICCKOTO 3aHATHS Y CTYICHTA
bopMupyroTCS:

3Hanusn:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIEKTPOTEXHUYECKUX U

AJIEKTPOHHBIX MPUOOpax U YCTPOIMCTBAX;

° OCHOBHBIX MMAPAMETPOB U XaPAKTEPUCTUK IIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOMCTB B COCTaBE MHPOPMAIIMOHHBIX CUCTEM;

Ymenusa:

° aHAJIM3UPOBAThH MPOIIECCHI, MPOUCXOSIIUE B INEKTPOTEXHUYECKUX U
AJIEKTPOHHBIX MPUOOpaX, YCTPOMCTBAX M CHUCTEMaX W MPUMEHATh METObI
MaTeMaTUYeCKOro  aHajliu3a U MOJCIIUPOBAHUS B  TEOPETUYECKUX U
AKCIIEPUMEHTAJIBHBIX UCCIIEOBAHUSX;

° BBITIOJTHATH paOOThI 1O HaJaJKe, HACTPOUKE, PEryJIUPOBKE, OMBITHOM
MPOBEPKE DJIEKTPOTEXHUUYECKOTO U DJEKTPOHHOTO OOOPYJIOBaHHUS B XOJE

BHEJIPEHMS M DKCILTyaTalluk HHGOPMAITMOHHBIX CUCTEM;
Baaoenusa:

L HaBbIKaMH PCHICHUA DJICKTPOTCXHUYCCKUX U CXCMOTCXHUYICCKUX

3a/1a4 B MPO(PEeCCUOHATBLHOM 1ESITeIbHOCTH.

L HaBBIKaMH TCXHHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

QJICKTPOHHOI'O 060py,[[0BaHI/I$I B XOJIC SKCIUTyaTallun I/IH(I)OpMaL[I/IOHHBIX CHUCTCM
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AKmyanvHocms memoi:
3axirodaercsi B HEOOXOAMMOCTH MOJTYUYEHHs HABBIKOB pacueTa

CTa6I/IJ'II/ISaTOpOB HaIIPAKCHUA

Teopemuueckasa yacmop:

CTaOUIUTPOH TMpEACTaBIsAEeT COOOW KPEeMHHMEBBIA MO, XapaKTEPUCTHUKA
KOTOPOTO B OTKPBITOM COCTOSIHMHM TaKas XK€, KaK y BBIIPSIMHUTEIBHOTO IUOJA.
OTnruyne CcTaOMIMTPOHA 3aKII0YaeTCd B OTHOCHUTEIBHO HHM3KOM HaIpsDKEHUU
npobos mpu obpaTHOM HampspkeHHH. Korga 3To HampspkeHHe MPEBBIMIEHO, TOK
oOpaTHOro HampaBiieHus Bo3pactaeT (mpoOoit 3eHepa). B BBIIPAMUTENBHBIX
MO/IaX TaKOW pEXUM SBIACTCS aBapUUHBIM, a CTaOWIUTPOHBI HOPMAJIBHO
paboTaroT npu OOpaTHOM TOKE, HE MPEBBIIIAIOIIEM MAKCUMAIBHO JOMYCTUMOTO
3HAYCHMUS.

Hanmnume ToYTH  TOPH3OHTAIBHOTO  yYacTKa Ha  BOJBTaAMIIEPHOM
XapaKTePUCTHKE CTa0WIMTPOHA JENaeT €ero MPHUTOAHBIM IS CTaOWIH3aINH
MOCTOSIHHOTO HampsDKeHUsT Ha Harpy3ke. Jlims 3Toro Harpys3ky BKJIIOYAlOT
napayiyieIbHO CTa0MIUTPOHY. UTOOK M30€XaTh MEperpy3KH, MOCIEeI0BATEIHLHO CO
CTAOMJINTPOHOM BKJIIOYAIOT OaUIacTHBIN pe3ucTop. BemnunHa ero BeIUMCISETCS
CIEAYIOIIMM 00pa3oMm:

Rean = (Upas - Ucr) / (let + lnare),

rae Upas — mpuiioskeHHOE pabouee HanpsbKeHHe,

Uct — HanpsbkeHre cTaObuIn3aui CTaOMINTPOHA UCTIBITHIBAEMOTO

TUMA, |CT — AOMYCTUMBIN TOK CTaOUIN3alNH,

It — TOK B pe3uctope Harpy3Kku RH, BKIIFOUEHHOM MapajuieIbHO

CTaOMJIUTPOHY.

3aoanue:
3aoaua Nel

B mapamerpuueckoM ctabunmzaTtope HampsyKEHUS UCTIONIb3yeTCs

ctabunutpos ¢ Uct=10 B. Onpenenuts J0MyCTUMBIE IPEIebl U3MEHEHUS
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BXOJIHOTO HAMPSHKEHUS, €ClIM MaKCHUMalbHBIM TOK crabwiutpoHa Ict.makc = 30
MA, MUHUMAaJIbHBIN TOK cTaOMiuTpoHa [cT.MuH = 1MA, CONPOTUBIECHUE PE3UCTOPA

Harpy3ku Ru =1 kOM 1 conpoTuBIEHHE OrpaHUYUTENBHOTO pe3uctopa Rorp =0,5

KOM.
Rorp
yo— 1} ®
vD /N Ru
- C &

Pucynox 10.1 — [IpunnunuansHas cxema cTabuiin3aropa HanpsKeHUsI

3aoaua No2

B  napamerpuueckoM = CTaOWIM3aTOpE  HANPSIKEHUS ~ UCIHOJIB3YETCS
ctabuautpoH ¢ Uct=50 B, makcumanbHbIl TOK cTabuimuTpoHa Ict.make = 40 MA,
MUHUMAJIBHBIN TOK cTabuiuTpoHa lct.mMuH = 5 MA, BxonHoe HampsbkeHue UBx =
200 B. OmnpenenuTh CONPOTUBICHUE OrPAHUYUTENBHOTO pe3uctopa Rorp, ecin
TOK Harpy3ku Mensercs oT IH=0 mo [n.makc. UeMy paBeH MakCUMalbHBIA TOK

Harpy3ku?

3aoaua Ne3
Hcrnonp3yst 3Ha4YeHHWE OTPAHUYUTEIIBHOTO PE3UCTOpa W3 MPEIbIIYIICH
3a/1ay, OMPEICTUTh JOIMYCTUMBIE TPEACTbl U3MCHCHHUS BXOJHOTO HANpPSDKCHHS,

€CJIM TOK Harpy3ku [H = 25 MA.

3aoaua N4

[Ipy wu3MeHeHwn HamnpsokeHus cradwim3zamun ot 8§ g0 §,1B  Tok
crabuutpona usMmenwica ot 10 go 100 MA. Omnpenenuts auddepeHnnanbHoe

COTMpOTHUBIIEHUE cTabmnuTpoHa. Onpenenuts Ko3PpUIUEHT CTabNIN3alnun

74



napamMeTpUyecKoro Ccrabuian3aTopa Ha TakoM ctadbwiutpone, ecau UBx = 16 B,

Rorp =100 Om.

3aoaua Ne4
Omnpenenutps BEIUMYMHY OIPAaHUYMTEIBHOTO pe3ucTopa M Kod3()PUIHMEHT
cTaOuIM3anuu MapaMeTpUuecKoro crabunmsatopa, eciu audepeHnanTsHoe

COMPOTUBJIEHUE CcTadMIUTpoHa rcT = 12 OMm, Tok IcT = I = 5 MA, HanpsbkeHue

Ucr=10 B, Usx =15 B.

3aoaua Neb
Kakoe orpaHuuuTenbHOE CONPOTHUBJICHUE HEOOXOJUMO YCTAaHOBUTH B

napamMeTpuueckoM crabunuzarope HanpspkeHus, eciu Uct = 12 B, Ier.makc = 100

MA, UBx =24 B, Ru =50 Owm.

Koumponvuwvie gonpocwi:

1. Kak u3mensieTcst BojbTaMrnepHas XapakTepuCcTHKa CTAOMIUTPOHA MPU
YBEJIMYEHHUH YaCTOTHI U IOYEMY?

2. Hanpsixenue NUTAHUS napameTpUyeCcKoro crabunuzaropa
HanpsokeHust 10 B, wnampspkenue crabunmzanuu crabunutpoHa 5,6 B, Tok
crabuiausanuu - ot 3 10 160 MA, conporusienne Harpy3ku — 100 Om.
Onpenenure BeIMUMHY 0alJIaCTHOTO COMPOTHUBIIEHUS, TaK, YTOObI B HOPMAJIbHOM

peXUME TOK uepe3 cTabuiIuTpoH ObuT paBeH 80 MA.

Cnucok numepamypuoi:

1. TpyOHukoBa, B. DnekTpoTexHUKa U 3JIEKTPOHUKA: ydyeOHoe nocodue /
B. TpyOuuxoBa; Kadenpa Teoperuueckold u 00meld dICKTPOTEXHUKH,
MunucrepcTtBo oOpa3zoBanusi U Hayku Poccuiickoit ®enepauun, denepanbHoe
roCyJapCTBEHHOE OI0/KETHOE 00Pa30BATEIBHOE YUPEKIACHUE BHICIIICTO
npo(hecCuoHaNTBbHOTO oOpa3oBaHUs «OpenOyprexuit roCy/IapCTBEHHBIN

yHuUBepcuteT». - OpenOypr: OI'Y, 2014. - Y. 1. Dnektpudeckue nenu. - 137 c.:
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cxeM., uia. - bubmmorp. B kH.; To ke [Dnektponnsiii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnekTpoTexHuKa W SJIEKTPOHHUKA [DIEKTPOHHBIN
pecypc]: yuebHoe nocodue / A.B. benoycoB. — DneKTpoH. TEKCTOBBIE JaHHBIEC. —
benropoxa: benaropockuii rocy1apCTBEHHBIN TEXHOJOTUUYECKUN YHUBEPCUTET UM.
B.I'. lyxosa, 9bC ACB, 2015. — 185 ¢. — 2227-8397. — Pexum nocrtymna:
http://www.iprbookshop.ru/66690.html

3. TeopeTudeckast 3JIEKTPOTEXHUKA: y4e0.-METO 1. TocoOue / aBT.-COCT.
H.B. banannuna ; Ce.-Kag. denep. yu-T. - CraBponons : CKOY, 2014. - 96 c. -
bubmumorp.: c. 95

4, l'opnenko /[.B. DnekTpoTeXHUKA U 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / J.B. I'opaenko, B.M. Huxynun, J[.H. Pe3enpkoB. —
DneKkTpoH. TeKCToBbIe NaHHbIe. — CapartoB: Aii [Iu Op Menua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum goctyma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckaa paooma Nel ]

Tema: AnanuTryeckuil pacyeT pexuma paboThl OMIOJISIPHOTO TPAH3UCTOPa

Iens: IlpuoOpecT HaBbIKAa aHAJIUTHYECKOrO pacyeTa OWIOJSIPHOIO
TpaH3UCTOpa

3nanua u ymenusa, npuoopemaemvie 00yHAOUWUMCA 6 pe3)yiibmame
0CGOCHUSL MeMbL.

B pesynbrare BBHIMOTHEHUS MPAKTHICCKOTO 3aHATHS Y CTYICHTA
dbopmupyroTCcs:

3Hanus:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIEKTPOTEXHUUYECKUX U

AJIEKTPOHHBIX MPUOOpax U YCTPOIMCTBAX;

° OCHOBHBIX MMAPAMETPOB U XaPAKTEPUCTUK IIEKTPOTEXHUUECKUX U
AJIEKTPOHHBIX YCTPOMCTB B COCTaBE MHPOPMAIIMOHHBIX CUCTEM;

Ymenusa:

° aHAJIM3UPOBATh MPOIIECCHI, MPOUCXOASAIINE B AIECKTPOTEXHUYECKUX U
AJIEKTPOHHBIX TMPUOOpaX, YCTPOMCTBAX M CHUCTEMaX W MPUMEHATh METObI
MaTeMaTUYeCKOro  aHajliv3a U MOJICIIUPOBAHUS B  TEOPETHUYECKUX U
AKCIIEPUMEHTAJIBHBIX UCCIIEOBAHUSX;

° BBITIOJIHATH paOOThI 1O HaJaJKe, HACTPOUKE, PEryJIUPOBKE, OMBITHOM
MPOBEPKE DJIEKTPOTEXHUUYECKOTO U DJEKTPOHHOTO OOOPYJIOBaHHUS B XOJE

BHEJIPEHUS U DKCIUTyaTallud MHPOPMAITMOHHBIX CUCTEM;
Baaoenusa:

L HaBbIKaMH PCHICHUA DJICKTPOTCXHUYCCKUX U CXCMOTCXHUYICCKUX

3a/1a4 B IPo(PeCcCHOHATBLHOM NS TEILHOCTH.

L HaBBIKaMH TCXHHNYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I QJICKTPOTCXHUYCCKOI'O U

AIIEKTPOHHOTO 000PYI0BAaHUS B X0JI€ IKCIUTyaTalluu MH(GOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:

3aKJroyaeTcs B HCO6XO,ZH/IMOCTI/I IMPpOBOJUTH AHAJIMTUYECKUH pacucT

OUMOJISIPHBIX TPAH3UCTOPOB

Teopemuueckas uacmo:
Cxema Kackala YCWIHTENS TEPEMEHHOTO TOKa C OOIIMM 3MUTTEPOM

npeacrasieHa Ha puc. 11.1.

C=0.47MxP

I

Ry
2
Cs C)

100M| 10MKDP

< -

Pucynok 11.1 — Cxema ycunutenst Ha OUTIOJISIPHOM TPaH3UCTOPE

IIutanue ycunuTens OCYLIECTBIAECTCS OT HCTOYHUKA ITOCTOSTHHOI'O
HanpsbkeHust 15B. BxonHoil curHan moma€rcsi OT MCTOYHUKA CHUHYCOUIAIBHOTO
HanpsbkeHus yepe3 aenutenib R3R4, koTopelit ipeaHazHayeH Jyist 6oJiee MIaBHOTO
M3MEHEHHS aMIUIUTYAbl BXOJHOTO CUTHAJIA U K CXEME YCHIIUTEIS HE OTHOCUTCS.

Pexxum ycunurenss Mo NOCTOSHHOMY TOKY OOecreuuBaeTcs AeNUTEeNIeM
HanpsbkeHus: R1R2 u conmporuBnenueM B nenu smurrepa Re. [enutenem RiRe
HACTpauBaETCs MOJIOKEHUE HavyallbHOU padoueit Touku (HPT), T.e. HanpsixeHue Ha
KOJUIEKTOPE M TOK KOJUJIEKTOpPA IPH OTCYTCTBHM BXOIHOIO curHazia. llomoxeHune
HPT noka3aHo Ha ceMeicTBE BBIXOJHBIX XapaKTEPUCTUK TpaH3ucTopa (puc. 16.2),
OHO OIpe/IEeTIsIeT PEXKUM pabOThl TPAH3UCTOPA.

Ecnn HPT Haxogurtcs B IEHTpE aKTUBHOW 30HBI BBIXOJAHBIX XapaKTEPUCTHK,
TO TPAH3UCTOP pabOTaeT B pexuMe A, yCHUIUBas Kak MOJIOXKUTEIbHBIC, TaK U

OTPULATCIILHBIC ITIOJTYBOJIHBI BXOJHOI'O CUTHAJIA. Ecau nonoxurensHoOE CMCIIICHUC
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Ha 0a3e OTCYTCTBYET, TO TpaH3UCTOp paboraer B pexume B (Touka B Ha puc.
11.2), ycunuBas TOJIBKO IIOJIOKMUTEIbHBIE BOJHBI BXOJHOTO curHana. Jlus
YMEHBILIEHUSI HEJIMHEWHBIX HCKa)KEHUHM, KOTOPble OCOOEHHO 3aMETHBI MPU MaJIbIX
ToKax 0a3bl, Ha 0a3y TPaH3UCTOPA MOAAIOT HEOOJIBIIIOE MOJIOKUTEIFHOE CMEIIICHHE
(touka AB Ha puc 16.1), B 3TOM ciydae TpaH3UCTOP YCHUIMBAET MOJIOKUTEIIbHBIE
IIOJIYBOJIHBI BXOJTHOT'O CUTHAJIA ¥ YaCTUYHO — OTPULATENbHBIC.

Pexxumbl B u AB ucnonb3yroT B cXeMax JIBYXTaKTHBIX YCHJIUTEIEH, B
KOTOPBIX OTPULATEIbHBIE M IOJIOKHUTEIbHBIE IOIYBOJIHBl YCHIIMBAKOTCS IBYMS
pa3HbIMM TpaH3UCTOpamu. B ycuinTene, uCHOIb3yeMOM B JaHHOM J1abopaTOpHOU
pabote, TpaH3ucTop padboraer B pexume A. Hebonbllioe conpoTuBieHUE B LIETH
smutTepa RO npeanazHaueHo A ctaOUiu3aiyy NoJI0KEHUsT HadyaabHOU padoyeit
TOYKH, KOTOpasi OCYLIECTBISAETCS CIAEAYIOIUM 00pa3oM.

Tok B menu 0a3bl ONMpeAessieTCs pa3HOCThIO MOTEHIMATIOB MEXIy 0a3oil u
AMUTTEPOM, KOTOpasi paBHa (cM. puc. 11.1)

Us=Uesx+ UCM'UOC,

;=300 MKA

250 MxA
200 MxA

150 MxA

L SN st
L\

\‘ =
H "B " Ugs
Ex

Iy

C--_- SRR R

Pucynok 11.2 — BeixogHbIe XapaKTEpUCTUKHU TPaH3UCTOPA

rae Uoc paBHO MPOU3BEAECHUIO MTOCTOSTHHOM COCTAaBJISIONICH TOKAa AMUTTEpA
Ha conportuBieHue Ro. [lepeMenHas cocTaBisomas TOka SMUTTEPA HA BEJIUUYUHY
Uoc BIMSIHUS HE OKa3bIBAa€T, T.K. OHA MPOTEKAET B OCHOBHOM 4epe3 KOHIAEHCATOP
C», cOnpOoTHUBIEHUE KOTOPOTO JJIsl MEPEMEHHONW COCTABIIAIONIEH HAMHOIO MEHbIIIE

Ro.
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Ecnmu mo kakum-mmb0 MpUYMHAM MTOCTOSIHHAS COCTABIISIONIASl TOKA B IICTIH
KOJUIEKTOP — 3MUTTEP BO3PACTET, TO COOTBETCTBEHHO BO3pacTET HanpsikeHue Uoc,
a HampsokeHue Uess MOHM3UTCA, YTO MNPUBEAET K CHUXKEHUIO TOKa 0a3bl U
crabunuzanuu HPT. Tlpu cHuXkeHHMM MOCTOSHHOM COCTABJSIONICH TOKa IENU
KOJIJIEKTOP — SMUTTEP NPOUCXOIUT OOpATHBIN IpoIiecc.

Hanuuue xonpeHcaropa C> MCKIIOYAET OTPULATEIBbHYIO OOpaTHYIO CBSI3b
0 TIEPEMEHHOM COCTAaBIIIONIEH M TEM CaMbIM HCKJIIOYAE€T YMEHBUICHUE
kod(urmenTa yCuneHus yCUIUTENs, KOTOPOE UMENIO0 Obl MECTO TPH HAJTUYHH
9TOM CBA3U.

BrixogHOE€ HampsKEHUWE YCUIIUTENS B I€Nb HAarpy3ku Ru cHHUMaeTcs ¢
KOJUIEKTOpa  TpaH3ucTtopa. IlpM  MOJOKUTEIBHOM  MOJYBOJHE  BXOJIHOIO
HaIpPSDKEHHUST CONPOTHUBIICHUE TPAH3UCTOPAa YMEHBIIAETCS W IMOTEHUHUAT Ha
KOJUIEKTOpE CHIKaeTcs. [Ipu oTpuniarenbsHOM MOTyBOJIHE BXOIHOTO YCUIIMBAEMOTO
CUTHajJa COMPOTHUBICHHE TPAH3UCTOPA YBEIMYMBACTCS M MOTEHIMA]I Ha 0Oa3e
noBeimaerca. Takum o0pa3oMm, (a3a HanpsDKEHHST HA BBIXOJE YCHIIMTENS
IPOTUBOIIOJIOkKHA (ha3e BXOJHOTO CUTHAJIA.

Konnencatopel C1 u C2 SBISIIOTCS pa3leIUTEIbHBIMU, MPENSATCTBYIOIIUMU
MPOTEKAHUIOD TMOCTOSIHHOTO TOKAa OT MCTOYHMKA MUTAHHUS BO BXOJHOMW IIENUA U B
LENd Harpy3Kd, UX COINPOTUBIIECHUE MJII TOKOB YCUJIMBAEMBIX YacCTOT JOJKHO
OBITh HE3HAUYUTEIIHHBIM.

Wtak, pexuM pabOThl TpaH3UCTOpPa MO MOCTOSIHHOMY TOKY OIpeaeisieTcs
HaINpsHKEHUEM MCTOYHUKA MUTAHUS, BEJIMUUHOW COMTPOTUBIIEHUS LIEMU KOJUIEKTOP
— 3MUTTEp U TOKOM 0a3bl. IIpu oTCyTCTBHM TOKa 0a3bl TPAH3UCTOP MOJHOCTHIO
3aKpBIT, T.€. TOK KOJUIEKTOpa OJM30K K HYJIO M BCE HAMpsHKEHUE TMUTAHUS MaaaeT
Ha CONMPOTHUBJICHUH TpaH3ucTopa (Touka B Ha puc. 11.2). Ecnu npeanonoxuTs,

YTO TPAH3UCTOP MOJHOCTHIO OTKPHIT (T.€. €r0 COMPOTUBIICHUE PAaBHO HYJIIO), TO BCE
HaIpsHDKEHUE UCTOYHHMKA MHUTAHWS OyneT maaarth Ha compoTuBieHusX Rk u Ro, a
TOK B 1IN KOJUIEKTOpa Oy/IeT:

I« = Imax=Ex/( Rx+ R»).
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3aoanue:

3aoaua Nel

Koaddunment nepemaun Toka 0a3el TpaHzuctopa =50, oOpaTHBIH TOK
nepexoya koyektop-6aza Ik0=10 wMxA. Paccumrtate Toku Ik, I3, I6 mnpum
BKioueHuH 1o cxeme Ob u O3, eciau TOK KoJuieKTOopa ObLI OJMHAKOBBIN B 00€HX
cXeMax, a cooTHoueHne TokoB I3 =5516. Kak n3meHurcs Tok sMurrepa B cxeme

OD npu n3mMeHeHn” Toka 0a3pl Ha 50 MKA?

3aoaua Ne2
N300pa3ute cxembl BKIIOYEHUsS ¢ 001Ier 0a30i Juisl TpaH3UCTOPOB P-N-p U
n-p-n. [lokaxuTe MONSIPHOCTb HANPSHKEHUA W HANpPaBIEHUE TOKOB IS

HOPMAJIBHOT'O aKTHBHOI'O PCXKHMaA pa6OTBI.

3aoaua Ne3
N300pa3ute cxeMbl I CHSATHS  BOJBT-aMIEPHBIX  XapaKTEPUCTUK
TPAH3UCTOPOB P-N-p U n-P-n B cxeMe C 00Imiel 0a3oi. YKaXUTE MOJISIPHOCTD

MMATAKOIINUX HAIIPSHKEHU M.

3aoaua Ned

B cxeme c oOmieit 6a3oi TpaH3UCTOpP MMeeT KOI(PUIIMEHT nepeaayn ToKa
0=0,98. Onpenenuth k03 PUITMEHTHI Mepejayu TOKa 3TOr0 TPAH3UCTOPA B CXeMax

C OOIIUM AMUTTEPOM U OOIITUM KOJUIEKTOPOM.

3aoaua Ne5
Uemy paBeH k0dhHUIMEHT mepeadn Toka 3 TpaH3UCTOpa B CXEME C OOIIUM
SMHUTTEPOM IIpH Toke 0a3wl 16 = 50 MkA, oOparHOoM Toke Ik0 = 10 MKA, eciii TOK

KoJutekropa 3,6 MA?

3aoaua Ne6
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Yemy paBeH k0dGUIIMEHT epeaaun TOKa o TPAH3UCTOpa B cXeMe ¢ o01Ien
0azoi mpu Toke smuTTEpa I3 = 5 MA, obpatHoMm Toke Ik0 = 20MKA, ecinu TOK
komiekropa 4,9 MA? Uemy paBeH koddhuIMEeHT mepenayd Toka [3 JaHHOTO

TPaH3UCTOPA B CXEMeE C OOLIUM AIMUTTEPOM?

3aoaua Ne7

OmnpenenuTs TOK 0a3bl TPAH3UCTOPA B CXEME C OOIIMM SMHUTTEPOM, €CIIH B
e 0a3bl BKIIOYEH PE3UCTOP CONMpoTHBICHUEM 8§ KOM, a HampssKeHUE BXOIHOTO
HMCTOYHUKA TOCTOSHHOTO TOKa paBHO 2 B. PaccumraTh TOK KoJUIeKTOpa Mpu

ko3 durmente B = 75 u Hanpsbxenun U6s = 0,4 B.

3aoaua Ne8

Hanpspokenne Uk> Ha TpaH3UCTOpPE MPU BKIIOYEHUU C OOIIUM SMUTTEPOM
coctasisieT 15 B. Onpenenuts Tok 6a3bl, eciu f = 50, a MOIIIHOCTH, paccenBaeMas
Ha TpaH3uCTOpe, paBHa 75 MBT. HaliTu HanpsbkeHHWE NUTaHUS KOJUJIEKTOPHOU

nenu, eciim Rk = 1,8 kOwm, a Ix0 = 0.

3aoaua Ne9

Toxk KoJIJIEeKTOpa TpaH3UCTOpa MPHY BKIIOUEHHUH M0 cXeMe ¢ o01ieit 6a3oi [k
= 50 MA. Onpenenuts TOK 3MuTTEpa, eciu 0=0,987, a Tok [k0 = S0mMKA. Haiitn

HanpspkeHus Ha pesuctopax Ra=100 Om u Rk=500 Om.

3aoaua Nel0

B cxeme ¢ oOmeilt 6a3zoii Tokam smutrepa Il = 1 MA u b2 = 2 MA
COOTBETCTBOBaIM TOKM KoJuiekTopa Ikl = 0,98 MA u Ik2 = 1,95 mMA. Haiitu
BeMYNHY 00paTHOTO ToKa IK0 1 KO3 (pPuIMEeHTH mepenayn Toka o 1 3

TPAH3UCTOPA.

3aoaua Nell
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B cxeme ¢ o6mum 3mutTepom Tokam 6a3bl 161 = 25 MkA u 162 = 75 MKA
COOTBETCTBOBaIM TOKM KoJuiekTopa Ikl = 1,8 MA u Ik2 = 4,8 MA. Halitu
BeIMUUHYy 00patHOro Toka Ik0 u koaddunmeHTs nepegaun Toka o u f3

TPaH3UCTOPA.

3aoaua Nel2

Hapucyiite cxeMy 0JJHOKaCKaIHOTO YCHIIMTENS ¢ BKIIOUEHUEM TPaH3HCTOPa
0 CXeMe C OONIMM SMHTTEpPOM, padoTtaromiero B kiacce ycwieHus A. Kakum
HaIpsDKCHHEM Ha KOJJISKTOpE TpaH3WCTopa B paboyell TOUKE XapaKTepH3yeTcs

pexum kiacca A? KakoBa popMa bIXOAHOTO CHTHAJIa TAKOTO YCUIIUTENS?

3aoaua Nel2

Hapucyiite cxeMy 0JHOKaCKaIHOTO YCHIIMTENS ¢ BKIIOUYEHUEM TPaH3UCTOPA
0 CXeMe C OOIIMM SMHUTTEPOM, padoTaroliero B kjacce ycuiaeHus B. Kakum
HaIpsDKCHHEM Ha KOJJISKTOpE TpaH3WCTopa B paboyell TOUKE XapaKTepH3yeTcs

pexum kiacca B? KakoBa (hopma BBIXOJAHOTO CUTHAIA TAKOTO YCUITUTENS?

3aoaua Nel3

Hapucyiite cxemy JABYXTakTHOTO TpaHC(OPMATOPHOTO YCHIIUTENS C
BKJIFOUEHHEM TPAH3UCTOPOB IO CXEME C OOUIUM 3MUTTEPOM, PabOTaIOLIEro B
kiacce ycwienus B. Kakum HanpsbkeHHeM Ha KOJUIEKTOPE TPaH3UCTOpa B pabouei
TOUKE XapakTepuszyercsi pexxum kinacca B? KakoBa ¢opma BBIXOAHOrO cHUrHaia

TAaKOr'0 YCUJIUTEIA?

3aoaua Nel4

Hapucyiite cxemy TemnepatypHoi cTadmim3auu ¢ GUKCHPOBAHHBIM TOKOM

6a3bl1. [loscHuTe puHIUTT pabOTHI CXEMBI M TOPSAOK pacyeTa RO.

3aoaua Nel5
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Hapucyiite cxemy TemnepaTypHOH cTabwimM3anuu ¢ (QUKCUPOBAHHBIM

HAIIPSKCHUEM 6a3a-BMI/ITTep. [losscaute IIPUHIOUII pa6OTBI CXCMbI H IIOPAIOK

pacuera R3, R61 u R62.

3aoaua Nel6
[TosicauTe, ¢ Kakou 1ebio pe3ucTop Ro mryntupyercs konmencaropom Co.

Kak Biauser BenuunHa Cs Ha YaCTOTHYIO XapPaKTCPUCTUKY YCI/IJII/ITGJUI?

3aoaua Nel7

HpHB@I[I/ITC CXEMbI BKIIOYCHHUA IIOJICBBIX TPAH3UCTOPOB MW IPUBCAUTC HX

OCHOBHBIE nTapameTprl: RBx, RBbIX, Ku.

3aoaua Nel8

Kakumu npeumytiecTBaMu 00J1aJ1at0T MOJIEBbIE TPAH3UCTOPHI 110 CPABHEHUIO

¢ OUMONSIPHBIMU?

3aoaua Nel9

Yem OOBACHSIIOTCS 3aBUCUMOCTH MapaMeTPOB OHUIOJISPHOTO M IOJEBOIO

TPAH3UCTOPOB OT YaCTOTHI?

3aoaua Ne20
[TosicauTe TIPUHITMIT MApKUPOBKU IUOJIOB W TPaH3UCTOpPOB. Pacmudpyiite

o6o3nauenue KJ[202A, I'T311E, KT908b.

Konumponwvuwvie gonpocwi:

1. UYto moHMMAIOT MO HA4YaJIbHOUN paboyel TOUKOW yCUIUTENs?

2. Kak 3aBUCHT pexuM paboThl ycuiuTens ot nojoxenus HPT?

3. Uewm obGecneunBaercs nosoxenue HPT B paccMarpuBaeMoM ycunutene?
4

KaKYI-O POJIb BBIIIOJHACT COIIPOTHUBIICHUC B LICIIN C-)MI/ITTepa?
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5. 1715 4ero conpoTUBIIEHUE B LIETIA SMUTTEPA IIIYHTUPYIOT
KOHJIEHCATOpOM?

6. Kakyro poJsib BBINOJIHSIIOT KOHJEHCATOPHI B IIEMHU 0a3bl U HA BBIXO/IE
YCUITATEIIS?

7. Kak nocTpouTh JIMHUIO HATPY3KHU YCUIIUTENS 110 TTOCTOSIHHOMY TOKY?

8. OO0bscHUTE CXeMy 3aMEILCHUS YCUIUTEIS [0 IEPEMEHHOMY TOKY.

9. Kakum COnpoTHBICHHEM OIPEACIIICTCS HAKIOH JJUHUU Harpy3KH
YCWJIMTEIA 110 IEPEMEHHOMY TOKY?

10. YTo mOHUMAIOT O] aMIUTTYIHOU XapaKTEPUCTUKON YCUITUTES?

11. Yro mpencTaBisitoT coO00i aMIUTMTYHO-4YaCTOTHAs U (pa30-4acTOTHAs
XapaKTEPUCTUKU YCUITUTENS?

12. YTo Ha3BIBAIOT AMHAMUYCCKAM JUATIA30HOM YCHUITUTEIS?

13. Ot gero 3aBUCHUT BeTUYHHA KOA(P(UIIMEHTOB YCUIICHUS YCUITUTEIS?

14. Kak onbITHBIM IyTEM ONPENEINUTh BETNYMHY BXOJAHOTO U BBIXOJTHOTO
CONIPOTHUBJICHUN YCUIUTENS?

15. Kak n3zmenutcst ko3p(GUIHEHT YCUICHUS YCUITUTENS, €CIU
CONPOTHUBJICHUE B LENHU IMUTTEPA HE LIYHTUPOBATh KOHAEHCATOPOM?

16. Kak ko3 puIeHT yCuneHus yCHUIATENS 3aBUCUT OT COTIPOTUBIICHUS B
LeNH KOJIJIEKTOpa?

17. O0ObsicHUTE, TOYEMY BBIXOJHOW CUTHAJT YCUIIUTENS OTIMYAETCS OT

BXOJIHOTO 110 (haze Ha 180°?

Cnucok numepamypoi:

1. TpyOHukoBa, B. DnekTpoTexHKa U 3JIEKTPOHUKA: yueOHoe rnocodue /
B. Tpy6uuxoBa; Kadeapa Tteopernueckoii u oO0mmEeH 3IJIEKTPOTEXHUKH,
MunucrepcTtBo oOpa3zoBanusi U Hayku Poccuiickoit ®@enepauun, denepanbHoe
roCyJapCTBEHHOE OI0JKETHOE 00Pa30BATEIBHOE YUPEKIACHUE BHICIIICTO
npo(hecCuoHaNBHOTO oOpa3oBaHUs «OpeHOyprekuii rOCyIapCTBEHHBIN

yHuUBepcuteT». - OpenOypr: OI'Y, 2014. - Y. 1. Dnektpudeckue nenu. - 137 c.:
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cxeM., uia. - bubmmorp. B kH.; To ke [Dnektponnsii pecypc]. — URL:

http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnekTpoTexHuKa W SJIEKTPOHHUKA [DIEKTPOHHBIN
pecypc]: yuebHoe nocodue / A.B. benoycoB. — DneKTpoH. TEKCTOBBIEC JaHHBIE. —
benropoxn: benropocknii rocy1apCTBEHHBIN TEXHOJOTUYECKUN YHUBEPCUTET UM.
B.I'. lyxosa, 9bC ACB, 2015. — 185 ¢. — 2227-8397. — Pexum nocrtymna:
http://www.iprbookshop.ru/66690.html

3. TeopeTudeckast 3JIEKTPOTEXHUKA: y4e0.-METOI. TocoOue / aBT.-COCT.
H.B. banannuna ; Ce.-Kag. denep. yu-T. - CraBponons : CKOY, 2014. - 96 c. -
bubmumorp.: c. 95

4, l'opnenko /[.B. DnekTpoTeXHUKA U 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc]: npaktukym / J.B. I'opaenko, B.M. Hukynun, J[.H. Pe3enpkoB. —
DneKkTpoH. TeKCToBbIe NaHHbIe. — CapartoB: Aii [Iu Op Menua, 2018. — 123 ¢. —

978-5-4486-0082-1. — Pexum goctyma: http://www.iprbookshop.ru/70291.html
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Ilpakmuueckaa paboma Nel2

Tema: Pacuetr aBTOreHepaTop NpsIMOYrOJIbHBIX UMITYJIbCOB

Ilens: HayuuTbcs  paccuuThIBaTH  aBTOTCHEPATOP  IPSMOYTOJBHBIX
HUMITYJIbCOB

3nanua u ymenusa, npuoopemaemvie 00yHAOUWUMCA 6 pe3)yiibmame
0CBOCHUSL MEMDbL:

B pesynbrare BBHIMOTHEHUS MPAKTUICCKOTO 3aHSITHS Y CTYICHTA
dbopmupyroTCcs:

3Hanus:

o CYIIHOCTH (PU3UYECKUX MPOIIECCOB B AIEKTPOTEXHUUYECKUX U

AIIEKTPOHHBIX MPUOOPAX M YCTPOUCTBAX;

° OCHOBHBIX MTAPAMETPOB U XaPAKTEPUCTUK IJICKTPOTCXHUUECKHUX U
AIIEKTPOHHBIX YCTPOUCTB B COCTaBE HMH(POPMAITMOHHBIX CUCTEM;

Ymenusn:

° aHAJM3UPOBATH MPOIECCHI, MPOUCXOSIINE B JICKTPOTEXHUUCCKUX U
ANEKTPOHHBIX TPHOOpaxX, YCTPOWCTBAX M CHCTEMaX H NPHUMEHSATH METOMIbBI
MaTeMaTHYeCKOro  aHajlh3a MW MOJCITUPOBAHMS B  TEOPETHUECKHX U
AKCIIEPUMEHTAJILHBIX UCCIICIOBAHUSIX;

° BBITIOJTHATH paOOThI IO HaJagKe, HACTPOUKE, PEryJIUpPOBKE, OMBITHOM
MPOBEPKE  DJIEKTPOTEXHUYECKOTO W JJICKTPOHHOTO OOOPYIOBaHUS B XOJE
BHEJIPEHUS U DKCIUTyaTallud MHPOPMAITMOHHBIX CUCTEM;

Bnaoenus:

L HaBbIKaMH PCHICHUA DJICKTPOTCXHUYCCKUX U CXCMOTCXHUYICCKUX

3a/1a4 B MPo(PeCcCHOHATBLHOM NI TETHOCTH.

L HaBBIKaMH TCXHHNYCCKOI'O O6CJIy>I(I/IBaHI/I$I QICKTPOTCXHUYCCKOI'O U

AIIEKTPOHHOTO 000PYI0BAaHUS B X0JI€ IKCIUTyaTalluu MH(GOPMALIMOHHBIX CUCTEM
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AKmyanvHocms memoi:
3aknrodaercss B HEOOXOAMMOCTH  IIOJIYYEHHMs  HABBIKOB  pacydera

ABTOIrc¢HCpaTopa MpAMOYIoJIbHBIX UMITYJILCOB.

Teopemuueckan yacmo:

Cxembl TeHEpaTOpoB MOTYT OBITh IOCTPOEHBI Ha 0a3e TPUITEPOB,
JIOTUYECKUX DJIEMEHTOB, ONEPALMOHHBIX yCWIMTENEH. B TaHHOW KOHTPOJIBHOU
paboTe HEOOXOIMMO BBIIOJHUTH pacuéT reHeparopa Ha 0a3e OIepalMoOHHOTO
YCUJIMTEIIA.

ABTOre€HEpaTOp NPSAMOYTOJIBHBIX UMITYJIbCOB.

Cxema npocTerIIero reueparopa npsiMOyTOJIbHBIX CUTHAJIOB NPUBEACHA HA

puc. 4.
R
U_
- U
Ut —0
L
1
L
Pucynok 12.1 — Cxema mpocreiilliero reHeparopa MNPSIMOYTOJIbHBIX
UMITYJIbCOB

OnepaliMoOHHBIA YCUITUTENh UMEET OE3BbIHEPIIMOHHYIO MOJIOKUTEIHHYIO CBSI3b,
KoTopass oOecreunBaercs genureneM RIR2 u  uHeprmoHHYIO
OTPHULATENILHYIO0, BBIIOJHEHHYIO pe3ucTopoMm R u konaencaropom C. PaccmoTpum

pEeXUM aBTOKOJIEOaHUN 3TOTO TeHepaTopa.

88



Ul

1

Pucynok 12.2 — Ocuunnorpammsl KojieOaHUN aBTOT€HEpaTopa

[Iycte B mMomeHT BpemMeHu t = 0 (puc. 12.2) BKJIIOYAIOTCS HCTOYHUKU

nutanvsi OY W BBIXOJHOE HANPSHKEHUE HAYMHAET BO3pacTaTh, TOTA 4Yepe3
nenutenb R1R2 yBenuuuBaeTcs HampsokeHUE u”, Hanpsokenne U BCleACTBUE
HaJIM4YUs KOHJIEHCATOpa B IIEMU OOpaTHOW CBSI3U pacTeT MOCTEeNeHHO. BeneacTaue
YBEJIUYEHUS Ut HapacTaHue HamnpspkeHuss U mpoTekaeT JTaBUHOOOpPa3HO, OHO

+
CKauyKo0Opa3HO BO3pacTaeT J0 HanpshkeHus Hackimenus E, a Bxonnoe U™ 1o

U =E- R
R -R—+F\2’_:’YE'
1 2

Hanpsixkenne U B miporiecce 3apsiia KOHAEHCATOpa pacTeT MO 3KCIOHEHTE,

CTpEMACH K 3HAYCHHIO E, HO KadK TOJIBKO OHO HC3HAYUTCIIbHO IIPCBBICHUT UR,

HarpsbkeHue Ha Beixoge OV ckaukooOpa3HO m3MeHUTCs 10 3HavyeHus —E, mocie

YEero KOHJEHCATOp HA4yHET Iepe3apsikaTbCsa, TO €CTh Hampsbkenue U ctaHer

+
YMEHBIIIAThCS MO IKCIIOHEHTE, CTpeMsch K 3HadeHuto —E, a nampsbkenne U B
npolecce nepesapsiga KoHAeHcatopa OyleT OCTaBaThbCA MOCTOSHHBIM, PABHBIM —

+
vE. Kak Tonpko U cTaneT no abcomoTHOMY 3HaueHUI0 MeHbIe U, HanpspKeHne
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Ha Bbixojie OV ckaukoMm u3menutcs a0 +E. Jlanee mporecc OyaeT nmepruouuecku
MTOBTOPATHCS.

HGpBBIﬁ HMITYJIBC 6y,Z[eT HMCTh MCHBIIYIO IJIMTCIIBHOCTDb, ITOCKOJIBKY OH

dbopmupyeTcs nipu 3apsine konaencaropa ot 0 qo Ur.

U_(t)= E(l— e Ly )

rae 7=RC, B moment nepexmouenns U (t)= Ur =yE , 1o ects mpu t = t1.

)

—t T
YE -es —€ v |, OTKyHa IINTENEHOCTH EPBOIO UMITYIILCA

\
=tnll
=Y

t

ul

IIpu renepauuu nociaeAyrOUMX UMITYJIbCOB KOHJIEHCATOP Iepe3apsiKaeTcs
or HampsbkeHuss UrR = yE OJHOM TOJSAPHOCTH, CTPEMSACH 3apsAIUTHCS 10
HalpspDKeHUss E IpOTHBOIOIOKHONW IOJISIPHOCTH, TO €CTh IPOLIECC Iepe3apsaKu

IMPOTCKACT 110 3aKOHY:

U- (0= (E+E)| 1- e - 4E

Tporiece nepesapsaky mpekpaiaercs npu J(t) = YE, oTkyna mmrensHoCTh

MOCJIETYIOUIUX UMITYJIBCOB OYIET

1+
t, =1ln i
1-
Y
nepuona CJiICA10BaHusA UMITYJIbCOB T = 2tu. CKBa)XXHOCTH CUTHAJIA
T
—=2.

[Ipy HEOOXOAMMOCTH  yBEIWYEHUS CKBAXHOCTH B IleNb  3apsia
KOHJIEHCATOpa BKJIIOYAKOT HE OJHO CONPOTUBIIEHUE, a ABA, IOCIEAOBATEIBHO C
IMOJlaMHM, KaK 3TO TokKazaHo Ha puc. 12.3. B sTtom caydae Bpems 3apsiga
KoHJleHcaTopa 0 +UR Oyner ompeaensThes MOCTOSHHOM BpemeHu 11 = R3C , a

BpeMs pas3psiaa — MOCTOSHHOM BpeMeHu 12 = R4AC .
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Pucynoxk 12.3 — Cxema yBeIMYEHHS CKBaXKHOCTH

Cnengyer mMeTh BBHAY, YTO IIPU pacdeTe JAaHHOTO TEHEpaTopa Y HENb3s
npuHuMaTe Oonbiie 0,3, Tak KaKk € YBEJIWYEHUEM Y PACTET MaKCHUMAaJlbHBIN
auQdepeHnranbHblii CUTHAJ, Ha BXOJ€ YCUIHUTENS (KoTopbii paBeH 2 UR), U 1IpH Y
> 0,3 OH IPUHUMAET 3HAYEHUS, IPEBBIIAIOIINE JOITYCTUMBIE.

Hcnonb3ys onucanue padoThl TeHEPATOPOB, CTYAEHTHI 10JKHbI

CaMOCTOATCIBbHO OIIPCACIINTG MCTOAUKY HUX pacqéTa.

3aoanue:

3aoaua Nel

B cooTrBercTBUM ¢ 3agaHueM, yKazaHHOM B Tabnwuue 12.1, HauepTUTh
OPUHIUIIHAIBHYIO CXEMY T'€HEPaTOpa, PACCUUTATh IAPAMETPHI 3JIEMEHTOB CXEMBI,
ceNaTh onucanue padotel reHeparopa. Iloctpouts rpaduku BEIXOJHOTO CUTHAJIA,

HaprDKCHI/Iﬁ Ha BXOJax OIICPAaHUOHHOIO YCHIIMTCIIA W HAIIPSIKCHHUA Ha

KOHJIEHCATOpeE.
Ta0muma 3.1

No Tun [TapameTpsl curHana | Ne Tun [TapameTpsl curHana

Bap | reHeparop | Yactor | CxBaxknoct | Bap | reneparop | Yactor | CkBaxkHOCT
a a b , a a b

1 1 50 2 16 1 50 2

2 1 50 4 17 1 100 4

3 1 200 10 18 1 100 8

4 1 200 2 19 1 200 5

S 1 500 50 20 1 200 4

6 1 500 S 21 1 400 10
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7 1 400 100 22 1 400 2
8 1 400 2 23 1 500 20
9 1 1000 2 24 1 500 2
10 1 1000 2 25 1 1000 50
11 1 5000 20 26 1 1000 2
12 1 5000 2 27 1 5000 100
13 1 10000 50 28 1 5000 8
14 1 10000 2 29 1 10000 5
15 1 50 100 30 1 10000 2
Koumponwvnwie gonpocul:
1. [ToueMy Ha KOHIEHCATOpPE HANPSKEHHUE HE MOXKET U3MEHSATHCS
CKauKoM?
2. UTo mOHKMMAIOT MOJI KOMMYTAIUEH?
3. UemM onpenersieTcsi CTENEeHb XapaKTEPUCTUYECKOTO YpaBHEHUSA?
4, Kak nosryunts XapakTepucTUUECKOE YPAaBHEHHUE LIEIN Uepe3 €€
BXOJHO€ COMPOTUBIICHUE?
5. Kak BBIUKCIIAIOT JOKOMMYTAIlMOHHBIE U MTOCIEKOMMYTAIIMOHHBIE
HavaJbHbIE YCIOBUS?
6. YTo Takoe NOCTOsIHHAS BPEMEHU MEPEXOTHOTO Iporecca?
7. Kak n3MeHHUTCs OCTOSIHHAS BPEMEHU LIETIH C KOHAEHCATOPOM MpH
YBEIIMYEHUHU €T0 EMKOCTH?
8. Kak Biuser akTHMBHOE CONPOTHUBIIEHUE JJIEKTPUUYECKON IIEMH,

coaepxkalied EMKOCTh, Ha JTIUTEIIbHOCTh MEPEXOHOTO TIpo1ecca?

Q. Kak paccunThIBarOT 3aBUCHMbIE HAYAJIbHBIC YCIOBUS?
Cnucox numepamypol:
1. TpyOHuKoBa, B. DnekTpoTexHuKa 1 JIEKTPOHUKA: yueOHOoe mocobue /

B. Tpy6uukoBa; Kadenpa Teoperudeckoit u 00IIeH IEKTPOTEXHUKH,

MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit deaeparuu, OeaepaibHOE
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rocyJapcTBeHHOE  OIOJKETHOE  00pa3oBaTEIbHOE  YUPEXKICHHE  BBICHIETO
poheccuoHaIBbHOTO oOpa3oBaHHUs «Openbyprexuit rOCy/IapCTBEHHBIN
yauBepcutet. - OpenOypr: OI'Y, 2014. - Y. 1. Dnekrpuyeckue nenu. - 137 c.:
cxeMm., wi. - buOmuorp. B kH.; To xe [Onekrponnsid pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=330599

2. benoycoB A.B. DnekTpoTexHuKa W SJIEKTPOHHUKA [DIEKTPOHHBIN
pecypc]: yuebHoe nocodue / A.B. benoycoB. — DneKTpoH. TEKCTOBBIEC JaHHBIE. —

benropoxa: benaropoackuii rocy1apCTBEHHBIN TEXHOJOTUYECKUN YHUBEPCUTET WM.
B.I'. lllyxoBa, ObC ACB, 2015. — 185 c¢. — 2227-8397. — Pexum moctyma:
http://www.iprbookshop.ru/66690.html

3. Teopernyeckas 3JIEKTPOTEXHUKA: y4e0.-METO/. ocodue / aBT.-COCT.
H.B. banannuna ; Ce.-Kas. denep. yu-1. - CraBponosns : CKOVY, 2014. - 96 c. -
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